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Summary 

This rqort k u revision of General Recommenhtiom on Immunivttion and up&es the 13.94 stutement by the Advisory 
Committee on Immunization Practice (AC/p (CDC. General recommendations on ‘immunization: recommendations of 
the Advisory Committee on Immunization Practices [ACTP]. MMWR 1994;43[No. RR-l]:l-38). The principal changes 
inchde expansion of the discussion of vaccindc;on spacing and n’ming, recommehx4ztions for v&iraations administered by dn 
incorrect route, infoonnat;on regardhg needle-&e in@ti’oon technologyi uaccihion of chddxm ado_gtedjom count&~ outside the 
United States, timing of Iive-virus vaccination and tubercuhi~ screening, ~xpanrion of the d&cu.&on and tables of contraindications 
and precautzom regarding vaccinations, and a&itio~ of u directory of immunikztion resmJrces.’ Thee recommendations ure not 
comprebemive @r each vazcine. The mo$t recent ACID recommenahiom for each spec@% vczecine shouti be cymdted for addi- 
tional detaih %bis report, ACIP recommendations for eark vaccine, and other informaa”on ‘cgarding immunization can be 
accerred at CDCs National Immunivttion Program website at hnp://www.cdc~gov/nip (accesssed October II, ZOOi). 

Introduction 
This report provides technical guidance regarding common 

immunization concerns for health-cam providers who admin- 
ister vaccines to children, adolescents,and ad&. Vaccine rec- 
ommendations are based on characteristics of the 
immunobiologic product, scienrific knowiedge regarding the 
principles of active and passive immunization, the epidemiol- 
ogy and burden of diseases (i.e., morbidity, mortality, COSKS of 
treatment, and loss of productivity), the safety of vaccines, 
and the cost analysis of preventive measures as judged by pub- 
lic health officials and specialists in clinical and preventive 
medicine. 

Benefits and risks are associated with using all 
immunobiologics. No vaccine is completely safe or 100% ef- 
fective. Benefits of vaccination include partial or complete 
protection against the consequences of infection for the vacci- 
nated person, as well as overall benefits to society as a whole, 
Benefits include protection from symptomatic illness, im- 

The material in tbhis report was prepared for publication by the Na&nal 

Immunization Services Division, Lance E. Rodcwald, M.D., Director. 

proved quality of life and productivity, and prevention of death. 
Societal benefits include crearion and maintenance of herd im- 
munity against cammr,rnicable diseases, prevention of disease 
outbreaks, and reduction in health-care-related costs. Vacci- 
nation risks range Gom common, minor, and local adverse 
effects to rare, severe, and iife-threatening conditions. Thus, 
recommendations for immunizarion practices balance scien- 
tific evidence of benefits for each person and to, society againsr 
the potential costs and rjsks of vaccination programs. 

Standards for child and adolescent immunization practices 
and standards for adult immunization practices (1,2) have been 
published to assist with implementing vaccination programs 
and maximizing their benefits. Any person or institution that 
provides vaccination services should adopt these standards to 
improve lmmuni~ation delivery and protect chiidren, adoies- 
cents, and adults from vaccine-preventable diseases. 

To maximize the benefits of vaccination, this report pro- 
vides general information regarding immunobiologics and 
provides practical guidelines concerning vaccine administra- 
tion and technique. To minimize risk from vaccine adminis- 
tration, this report delineates situations that warrant 
precautions or contraindications to using a vaccine. These rec- 
ommendations are intended for use in the United States be- 
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cause vaccine availability and use, as well as epidemiologic 
circumstances, differ in other countries. Individual circum- 
stances might warrant deviations from these recommenda- 
tions. The relative balance of benefits and risks can change 
as diseases are controlled or eradicated. Fpr example, be- 
cause wild poliovirus transmission has been inrerrupted in 
the United States since 1979, the only indigenous cases of 
paralytic poiiomyetitis reported since that time have been 
caused by live oral poliovirus vaccine (OPV).,In 1997, to 
reduce the risk for vaccine-associated paralytic polio (VAIP), 
increased use of inactivated poliovirus vaccine (WV) was 
recommended in the United States (3). In 1999, to elimi- 
nate the risk for VAMP, exclusive use of IPV was recommended 
for routine vaccination in the United States (4, and OPV 
subsequently became unavailable for routine use. However, 
because of superior ability to induce intestinal immunity 
and to prevent spread among close contacts, OP\i remains 
the vaccine of choice for areas where wild poliovirus is still 
present. Until worldwide eradication of poliovirus is accom- 
plished, continued vaccination of the U.S. popufation against 
poliovirus will be necessary. 

Timing and Spacing 
of lmmunobiologics 

General P rinciples 
for Vaccine Scheduling 

Optimal response to a vaccine depends on multiple fac- 
tors, including the nature of the vaccine and the age and 
immune status of the recipient, Recommendations for the 
age at which vaccines are administered are influenced by 
age-specific risks for disease, age-specific risks for complica- 
tions, ability of persons of a certain’ age to respond to the 
vaccine, and potential interference with the immune ie- 
sponse by passively transferred maternal antibody. Vaccines 
are recommended for members of the youngest age group 
at risk for experiencing the disease for whom efficacy and 
safety have been demonstrated. 

Certain producrs, including inactivated vaccines, toxoids, 
recombinant subunit and polysaccharide conjugate vaccines, 
require administering 12 doses for development of an adequate 
and persisting antibody response.Tetanus and diphtheria tox- 
oids require periodic reinforcement or booster doses to main- 
tain protective antibody concentrations. Unconjugated 
polysaccharide vaccines do not induce T-cell memory, and 
booster doses are not expected to produce substantially in- 
creased protection. Conjugation with a protein carrier improves 
the effectiveness of polysaccharidevaccines by inducingT<ell- 
dependent immunologic function. Vaccines that stimulate both 

cell-mediated immunity and neutralizing antibodies (e.g., 
live attenuated virus vaccines) usually can induce prolonged, 
often lifelong immunity, even if antibody titers decline as 
time progresses (5). Subsequenr exposure to infection usu- 
ally does not lead .to viremia bur to a rapid anamnestic 
antibody response. 

Approximately 90%-95% of recipients ofa single dose of a 
patenteraily administered live vaccine at the recommended age 
(i.e., measles, mumps, rubella [MMR], varicella, and yellow 
fever), develop protective antibody within 2 weeks of the dose. 
However, because a limited proportion of recipients @ % ) of 
M M R  vaccine &ii to r&pond to one dose, a second dose is 
recommended to provide angher opportunity to develop im- 
munity (6). The majority of persons who fail to respond to 
the first dose of M M R  r&pcmd to a second dose 17). Similarly, 
approximately 20% of persons aged 213 years fail to respond 
to the first dose of varicelia vaccine; 99% of recipients 
seroconvert after two doses (8). 

The recommended childhood vaccination schedule is re- 
vised annually and is published each January. Recommen- 
dations for vaccinarion of adolescents and adults are revised 
less frequently, except for influenza vaccine recommenda- 
tions, which are published annually. Physicians and other 
health-care providers should always ensure that they are 
fottowing the most up-to-date schedules, which are avail- 
able from CDC’s Na&nal Immunization Program website 
at http://www.cdc.gov/nip (accessed October 11, 2001). 

Spacing of &tit iPlwDoses 
of the Same ~~j~gen 

Vaccination providqrs are encouraged to adhere as closely 
as possible to the recommended childhood immunization 
schedule. Clinical studies have reported that recommended 
ages and intervals between doses of multidose antigens pro- 
vide optimaf protect& or ,have the best evidence of effi- 
cacy. Recommended vaccines and recommended intervals 
between doses are -provided in this report (Table I). 

In certain circumstances, administering doses of a 
mulridose vaccine at shorter than the recommended incer- 
vals might be necessary. T& can occur when a person is 
behind schedule and needs to be brought up-to-date as 
quickly as poisibb or when international travel is impend- 
ing. In these situations, an accelerated schedule can be used 
that uses intervals between doses shorter than those recom- 
mended for routine vaccinarion. Nthough the effectiveness 
of all accelerated schedules has not been evaluated in clini- 
cal trials, the Advisory Committee on Immunization Prac- 
tices (ACE’) believes that the immune response when 
accelerated intervals are used is acceptable and will lead to 
adequate prorection. The accelerated, or minimum, inter- 
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TABLE 1. Recommended and minimum agea and jqfervals between vacci,ne dosea” 
Vaccine Reconimended age Minimum age Recommended 
and dose number for This dose for this dose interval to next dose, 
Hepatitis &If EMi- mos 8irth 1-4mos 

Minimum 
interval to next dose 

4wks 
Hepatitis 62 
Hepatitis 835 
Diphtheria and tetanus 

toxoids and acelluiar 
pertussis (DTaP)l 

DTaP2 
DTaP3 
DTaP4 
DTaP5 
Uaemophilus influenzas, 

type b (Hib)l+++ 
HibP 
Hib3% 
Hib4 
inactivated poliovirus 

vaccine (tPV)l 
IPV2 
IPV3 
IPV4 
Pneumococcal conjugale 

vaccine (PCV)l++ 
PCV2 
PCV3 
PCV4 
Measles, mumps, and 

rubella (MMR)l 
MMRP 
Varicella’*’ 
Hepatitis Al 
Hepatitis A2 
tnfluenza+++ 
pneumococcal 

pulysaccharide (PPV)l 
PPV2 

* 

l-4 mos 
6-18 mos 

2 mos 

4 mos 
6 mos 

15-18 mos 
4-6Ym 
2 mos 

4 mos 
6 mos 

12-15 mos 
2 mos 

4 mos 
6-l 8 mos 

-YE 
2 mos 

4 mos 
6 mos 

12-15 mos 
12-l 5 mosm 

4-6Yt.s 
12-15 mos 

22 yrs 
230 mos 

- 
- 

4 weeks 
6 mosR 
6wks 

10wks 
14 wks 
12mos 
4 yrs 
6Wk6 

10 wk6 
14 wks 
12 mos 
6 wks 

IOWks 
14wks 
18wks 
6 wks 

IOwks 
f4wks 
12mos 
12mos 

13mos 
12mos 

2Yrs 
30 mos 
6 mosn 
2 yrs 

7 Yr@ 

2-l 7 mos 
- 

2 mos 

2 mos 
6-12 mos 

3 yrs 

2 MOS 

2 mos 
6-9 mos 

2 mos 

2-l 4 mos 
3.5 yrs 

- 

2 mos 

2mos 
6 mos 

- 
3-5 yw 

- 

4 wkP* 
B-1 8 rllos~ 

- 

1 mo 
5 yr.s$~ 

8wks 
- 

4 wks 

4 wks 
6 mo@+ 

6 mo9 
- 

4 wks 

4 wks 
8 wks 

- 

4 wks 

4wks 
4wks 

- 

4 wks 

4wks 
8 wks 

4 wks 

- 
4 wks’“” 
6 moss 

- 

4wks 
5 yrs 

t 
because of the Hib component. 

5 Hepatitis 83 should be administered 26 weeks after Hepatitis 52 and 16 weeks affer Hepatitis 01, and it should not be administered before age 6 months. 
9 Calendarmonths. 

** The minimum interval between DTaP3 and DTaP4 is recommended to be’& months. However, DTaP4 doas no1 m&f to be repeated if administered 24 months after DTaP3. 
f-f For Hib and PCV. children receiving the first dose of vaccine at age 27 months rsquire fewer doses to complet@ the sefies~(sae CDC. Haemophilus bponjugate vacdnes for 

prewsntlon of Haemophiusinftuenzae, type b disease among infants and children two months of age and okfet; recomm+~~da~onsof the ACf I? MYWR 1 Q?J ;4O 
and CDC. Preventing pneumococcal disease among infants and young chiktren: recommendet@s of the Advisory Commttteaon Immunization PtactlGes 
2000;49(No. RR-9]:1-35). 

b For a regimen of only polyribosyfribiiol phosphate-meningococcal outer membrane protein (PRP-OMP, PedvaxHIb@, manufa@ured by Merck), a dose administered at age 6 
months is not required. 

?Q During a measles outbreak, if cases are occurring among infants aged ~12 months, measles vaccination of infants aged $f months can be undertaken as an outbreak control 
measure. However, doses administered at age ‘~12 months should’not be counted as part of the series (Source: CDC. Meas% mumps, ?Rd rubella - ~r+ne use and 
strat ies for elimination of measles, rubella, and congenital rubelki syndrome and control of mumps: recommendations of the A&tsofy Cornmlttee on lmmunlzaflon Pracbces 
,AClg MMWR 1996;4?(No. R%8]:1-n). 

*** Children aged 12 months-13 years require only one dose of varicella vecdne. Persons aged 113 years should receive twodose~ separated byz4weeks. 
ttf Two doses of Inactivated influenza vaccine, separated by 4 weeks, are recommended for children aged 6 montw9 years who are receiving the vaccine for tie first time. 

Children aged 6 months-9 years who have previousfy recaiyed inftuenra vaccine and persons aged 3 yearsrequire only we dp per mftuenza season. 
s@ Second doses of PPV are recommended for persons at highestttskfor seriouspneumococcal infactttn and those whoareiikofy to havecrapi&de&e tnpnaumocowalantrbody 

concentration. Revaccination3 arsafterthepraviousdosacan becons~radforehildrenat highesttiskfor severepneumcchccal~~~~~~~fagedc10yaais at the 
time of revaccination (see CD d” _ Prevention of pneumccal disease: recommendeiions of the Advisory Committee on lmmuntzahon Pra&ces [ACIP]. MMWR 1997;46[No. 
RR-@l-24). 
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vals and ages that can be used for scheduling catch-up vac- 
cinations is provid.ed in this report (Table 1). Vaccine doses 
should not be administered at intervals less than these mini- 
mum intervals or earlier than the minimum age.* 

In clinical practice, vaccine doses occasionaly are admin- 
istered at intervals less than the minimum interval or at 
ages younger than the minimum age. Doses administered 
too close together or at too young an age can lead to a sub- 
optimal immune response. However, administering a dose 
a limited number of days earlier than the minimum inter- 
val or age is unlikely to have a substantially negative effect 
on rhe immune response to that dose. Therefore, ACIP rec- 
ommends that vaccine doses administered 24. days before 
the minimum interval or age be counted as valid.? How- 
ever, because of irs unique scheduIe, this recommendation 
does not apply to rabies vaccine (9). Doses administered 
15 days earlier than the minimum interval ot age should 
not be counted as valid doses and should be repeated as 
age-appropriate. The repeat dose should be spaced after the 
invalid dose by the recommended minimum interval as 
provided in this report (Table 1). For example, if~‘aemophiltlF 
in&enzae type b (Hib) doses one and two were adminis- 
tered only 2 weeks apart, dose two is invalid and should be 
repeated. The repeat dose should be administered 24 weeks 
after the invalid (second) dose. The repeat dose would be 
counted as the second valid dose. Doses administered 25 
days before the minimum age should be repeated on or 
after the child reaches the minimum age and 14 weeks after 
the invalid dose. For example, if variceila vaccine were ad- 
ministered at age 10 months, the repeat dose would be 
administered no earlier than the child’s first birthday. 

Certain vaccines produce increased rates of local or systemic 
reactions in certain recipients when administered too frequently 
(e.g., adult tetanus-diphtheria toxoid [Td], pediatric 
diphtheria-tetanus toxoid [DT], and tetanus toxoid) (10,II). 
Such reactions are: thought to result from the formation of 
antigen-antibody complexes. Optimal record keeping, main- 
taining patient histories, and adhering to recommended sched- 

* During measles outbreaks, if cases are occurring among infants aged <I2 
months, measles vaccination of infants as young ,as 6 months can be undertaken 
as an outbreak conrrof measure. However, doses administered at ages &I 
months should nor be counted as part of the series (Sounae: CDC. ?$eastes, 
mumps, and rubella - vaccine use and strategies for elimination of measles, 
rubella, and congeniral rubella syndrome and conrroi of mumps: 
recommendations of rhc Advisory Committee on Immunization Practicer 
[ACIP]. MMWR lYY8;47fNo. RR-S]:i-57). 

7 In certain situations, local or state requimmencs might mandate &C doses of 
selected vaccines be administered on or after specific ages. For example, a 
school entry requirement might nor accept a dose of MMR or variceila vaccine 
adminismnxi before thechild’s fust birthday. ACIP recommends thar physicians 
and other health-care providers comply with locat or SIPW vaccination 
requirements when scheduhng and adminisrering vaccines. 

ules can decrease the incidence of such reactions without 
adversely affecting immunity. 

Experimental evidence and extensive clinical experience 
have strengthened the scientific basis for administering vac- 
cines simultaneously (Le., during. rhe same office visit, not 
combined in the same syripgel. Simultaneously adminis- 
tering all vaccines for which a person is eligible is critical, 
including for childhood vaccination programs, because si- 
multaneous administration increases the probability that a 
child will be fuliy immunized at the appropriate age. A 
study conducted during a measles outbreak demonstrated 
that approximately one third of measles cases among un- 
vaccinated but vaccine-eligible preschool children could have 
been prevented if MMR l&d been administered at the same 
visit when another vaccine was administered (Z2). Simuita- 
neous administration also is critical when preparing for for- 
eign travel and if uncertainty exists that a person will return 
for further doses of vaccine. 

Simultaneously administering the most widely used live and 
inactivated vaccines have produced seroconversion rates and 
rates of adverse reactions simihr to those observed when the 
vaccines are administered separateiy (13-16). Routinely ad- 
ministering aIl vaccines simultaneously is recommended for 
children who are the appropriate age to receive them and for 
whom no specific contraindications exist at the time of the 
visit. Administering combined MMR vaccine yields results 
similar to administering individual measles, mumps, and ru- 
bella vaccines at di@rent sites. Therefore, no medical basis 
e&s for adminiitering these vaccines separately for routine 
vaccination insteadof the preferred MMR combined vaccine 
(6). Administering separate antigens would result in a delay in 
protection for the deferred cemponents. Response to MMR 
and vacicelia vaccines administered on the same day is identi- 
cal to vaccines administered a month apart (17). No evidence 
exists that OPV interferes with parenterally administered live 
vaccines. OPV canbe administered simultaneously or at any 
interval before or after parenteral live vaccines. No data exist 
regarding the immunogenic&y of oral Ty2la typhoid vaccine 
when administered concurrently or within 30 days of live vi- 
rus vaccines. In the absence of such data, if typhoid vaccina- 
tion is warranted, it should aot be delayed because of 
administration af virus vaccines (18). 

Simultaneously administering pneumococcal polysaccharide 
vaccine and inactivated influenza vaccine elicits a satisfactory 
antibody response without increasing the incidence or severity 
ofadverse reapions (19). Simultaneously administering pneu- 
mococcal poiysaccharide vaccine and inactivated influenza 
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vaccine is strongly recommended foi all persons far whom 
both vaccines are indicated. 

Hepatitis B vaccine administered with yellow fever vaccine 
is as safe and immunogenic as when these vaccines are admin- 
istered separately (20). Measles and yellow fever vaccines 
have been administered safely at the same visit and without 
reduction of immunogenicity of each of the components 
(21,22). 

Depending on vaccines administered in rhe first year of life, 
children aged 12-15 months can receive ~7 injections during 
a single visit (MMR, varicella, Hib, pneumococcal conjugate, 
diphtheria and tetanus toxoids and acellufar pertussis [DTaP], 
IPV, and hepatitis B vaccines). To help reduce the number of 
injections at the 12-15-month visit, the IPV primary series 
can be compteted before the child’s first birthday. MMR and 
varicella vaccines should be administered at the same visit that 
occurs as soon as possible on or after the first birthday. The 
majority of children aged 1 year who have received two 
(polyribosylribitol phosphate-meningococcal outer membrane 
protein [PRP-OMP]) or rhree (PRP-tetanus [PRP-T],.diph- 
theria CX&& [CRM, cross-reactive material] protein conju- 
gate [HbOCf) prior doses of Hib vaccine, and three prior doses 
of DTaP and pneumococcal conjugate vaccine have developed 
protection (23,242. The third {PRP-OMP) or fourth (PRP-T, 
HbOC) dose of the Hib series, and the fourth doses of DTaP 
and pneumococcal conjugate vaccines are critical in boosting 
antibody titer and ensuring continued protection (244%). 
However, the booster dose of the Hib or pneumococcai con- 
jugate series can be deferred until ages 15-18 months for chil- 
dren who are likely to return for future visits. The fourth dose 
of DTaP is recommended to be administered at ages LS-18 
months, but can be administered as early as age 12 months 
under certain circumstances (25). For infants at low risk for 
infection with hepatitis B virus (i.e., the mother tested nega- 
tive for hepatitis B surface antigen [HBsAgl at the time of 
delivery and the child is not of Asian or Pacific Islander de- 
scent), the hepatitis B vaccine series can be completed at any 
time during ages 6-I 8 months. Recommended spacing ofdoses 
should be maintained (Table 1). 

Use of combination vaccines can reduce the number of 
injections required at an office visit. Licensed combination 
vaccines can be used whenever any components of the com- 
bination are indicated and its other companents are not 
contraindicated. Use of licensed combination vaccines is 
preferred over separate injection of their equivalent compo- 
nent vaccines (23. Only combination vaccines approved 
by the Food and Drug Administration (FDA) should be 
used. Individual vaccines must never be mixed in the same 
syringe unless they are specifically approved for mixing by 
FDA. Only one vaccine (DTaP and PRP-T Hib vaccine, 

marketed as TriHIBit@ [ma&faccured by Aventis Pasteur]) 
is FDA-approved for mixing in the same syringe. This vac- 
cine should not be used for primary vaccination in infants 
aged 2, 4, and 6 months, but it can be used as a booster 
after any Hib vaccine. 

Inactivated vaccines do not interfere with the immtine 
response to other inactivated vaccines or co live vaccines. 
An inactivated vaccing can be administered either simulta- 
neously or at any time before or after a different inactivated 
vaccine or live vaccine {Tabie 2). 

TABLE 2. Cuklelines for spacing of iive and inactivated 
antigens 

Antigen Recommended minimum iotervaf 
combination behUS8tI dos8s 
22 inactivated 

Inactivated and live 

>2 live txxenteral” 

None; can-be administered Simultaneously 
or at any iqterval between doses 

None; can be administered simultaneously 
or at any interval between doses 

4.week minimum inferval. if not administered - . 
simultaneously 

* Live oral vaccines (ext., fu2la typhoid vaccine, oral polio vaccine) can be -. _ 
administered simultaneously o; & any intewal before or alter ina’civated 
or live piiretieraf xam%tes. 

The immune resp&e CO qne live-virus vaccine might be 
impaired if administered within 30 days of another live- 
virus vaccine (28,29). Data are limited concerning inrer- 
ference between live vaccines. In a study conducted in two 
U.S. health mainrenance org;mizations, persons who received 
varicella vaccine ~30 dtiys &r MMR vaccination had an 
increased. risk ‘for varicella vaccine failure (i.e., varicella dis- 
ease in a vaccinated perion) of 2.Sfold compared with those 
who received vakella vaccine before or 130 days after MMR 
(30). In cuntrast, a 1993 study determined that the re- 
sponse to yellow fwer vaccine is not affected by monova- 
lent measles vac&nc administered 1-27 days earlier (22). 
The effect of nonsimultaneousty administering rubella, 
mumps, varicelta, and yellow fever vaccines is unknown, 

To minimize the potential risk for interference, parenter- 
ally administered live vaccines not administered on the same 
day shoufd be administered 24 weeks apart whenever pos- 
sible (Tabie 2). If parenterally administered live vaccines 
are separated by c4- weeks, the vaccine administered sec- 
ond should not be counred as a valid dose and should be 
repeated. The repeat dose should be administered 24 weeks 
after the last,.inva&d dose. Yellow fever vaccine can be ad- 
ministered at any time after single-antigen measles vaccine. 
Ty2la typhoid vaccine and pareneeral live vaccines (i.e., 
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MMR, varicella, yellow fever) can be administered simul- 
taneously or at any interval before or after each other, if 
indicated. 

Spacing of A&body-Containing 
Products and Vaccines 
Live Vaccines 

Ty2la typhoid and yellow fever vaccines can’be adminis- 
tered at any time before, concurrent with, or after adminis- 
tering any immune globulin or hyperimmune globulin (e.g., 
hepatitis B immune globulin and rabies immune globu- 
lin). Blood (e.g., whole blood, packed red blood cells; and 
plasma) and other antibody-containing ,blood products 
(e.g., immune globulin, hyperimmune globulin, and in- 
travenous immune globulin [IGIVJ) can inhibit the im- 
mune response to measles and rubella vaccines for 13 months 
(31,32). The effect of blood and immune glbbulin prepa- 
rations on the response to mumps and varicella vaccines is 
unknown, but commercial immune globulin preparations 
contain antibodies to these viruses. Blood products avail- 
able in the United States are unlikely to contain a substan- 
tial amount of antibody to yellow fever vaccine virus. The 
length of time that interference with parenteral live vacci- 
nation (except yellow fever vaccine) can persist afier the an- 
tibody-containing product is a funcyion of the amount of 
antigen-specific antibody contained in the product (31- 
33). Therefore, after an antibody-containing product is re- 
ceived, parenteral live vaccines (except yellow fever vaccine) 

should be delayed until the passive antibody has degraded 
(Tabie 3). Recommended inzervab between receipt of vari- 
ous blood pradutts and measles-containing vaccine and 
varicelta vaccine are listed in this report (Table 4). If a dose 
of parenteral live-virus vaccine (except yellow fever vaccine) 
is administered after an antibody-containing product but 
ar an interval shorter than recommended in this report, the 
vaccine dose should be repeated unless serologic testing in- 
dicates a response to the vaccine. The repeat~dose or sero- 
logic testing should be performed after the interral indicated 
for the antibody-containing product (Table 4). 

Although passively ac+ired antibodies can interfere with 
the response to rubella v&cine, the low dose of anti-Rho(D) 
globulin administered’to postpartum women has not been 
demonstrated to reduce the response to the IL%?713 strain ru- 
bella vaccine (34). Because of the importance of rubetla im- 
munity among childbearing-age women (G,35), the 
postpartum vaccination of rubella-susceptible women with 
rubella or MMR vaccine shouid not be delayed because of 
receipt of anti-Rho(D) globulin or any other blood prod- 
uct during the last trimester af pregnancy or at delivery. 
These women should be vaccinated, immediateiy after de- 
livery and, if possible, testes ~3 months later to ensure 
immunity to rubella-and, if necessary, to measles (I). 

Interference can occur if administering an antibody- 
containing product becomes necessary after administering 
MMR, its individual components, or varicella vaccine. Usu- 
ally, vaccine virus replication and stimulation of immunity will 
occur l-2 we&s after vaccination. Thus, if the interval be- 

TABLE 3. Guidelines for administering antlbody-containing products* and vaccines 
Simultaneousadmini~tration 

Combinatfon 
Antibody-containing products and inactivated;antigan 

Antibody-containing products and live antigen 

Nonsimultaneous administration 

Recommend~~~lnlmumlntenral between doses 
None; can be adminfstered sfmutlantiousiy at different sites or at any 

time between doses 
Should not be administered simuitaneousiy,t If simultaneous 

administration of me&es-cuntttining vaccine oi varicella vaccine is 
unavoidable, adminlster at differsnt sites and revaccinate or test for 
serocvnvarsion after the. reconqnended idetval (see Table 4) 

Product administered 

First Second ~Recommendkd minimum interval between doses 
Antibody-containing pmducls lnaotivated antigen None 
inactivated antigen Antibody-containing products NOI38 
Antibody-containing products Live antigen Dose-related6 
Live antigen Antibodycontainingproducts 2 weeks 
* Blood products containing substantial amounts of immunoglobulin,including intramuscular and intravenous immune globulin, specific hyperimmune globulin 

(e.g, hepatitis B immune globulin, tetanus immune globulin, varicella roster immune globulin, anct rabies immune glob&in}, whole Wood, packed red cells, 
plasma, and platelet products. 

+ Yellow fever and oral TV21 a typhoid vaccines are exceptions to these recommendationsFfhese live attenuated vaccines can be administered al any time 
before, after, or simult&eou~iy with an antibody-cont&ningproduct Mthout substantially decreasing the anlbody response. 

’ The duration of interference of antibody-containing products with Zh‘e immune response tb the measles component of measles-containing vaccine, and 
possibly varicella vaccine, is dose-related (see Table 4), 
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TABLE 4. Suggested intervals betwean administration of antibody-containing products for different indications and measles- 
containing vaccine and variceila vaccine* 

Dose, including mg Recommended interval 
immunoglobutin C ( tgGykg befare tneastes or VariCetia 

Producfflndication body weight’ vac$natlon (months) 
Respiratory syncytial v irus immune globulin 15 mg/kg intramuscularly (IM) None 

( IG) monoclonal antibody (SynagisTM)* 
Tetanus IO 25Qunits (10 mg IgGIkg) IM 3 
Hepatitis A IG 

Contact prophylaxis 0.02 ml&g (3.3 mg IgG/kg! IM 3 
International travel 0.06 mUkg (10 mg tgGlkg)-fM 3 

Hepatitis B IG O.&S mUkg (10 mg IgGlkg) 1M 3 
Rabies IG 20 Ill/kg (22 mg IgG$g) IM., 4 
Vaticella IG 1.25 units/IO kg (20-40 mg fgGfkg) IN, 5 

maximum 625 units 
Measles prophylaxis IG 

Standard (i.e., nonimmuno-compromised) contact 0.25 mUkg (40 mg @G/kg)  IM 5 
lmmunocompromised contact O.S? r&/kg (80 mg IgGlkg) IM 6 

Blood transfusion 
Red blood cells (RBCs), washed 10 ml&g negligible fgG/kg None 

intravenously (IV) 
FIB&, adenine-saline added 10 mffkg (10 mg IgG/kg) IV 3 
Packed RBCs (hematocrit 65%)$ 10 mUkQ (60 mg Igwkg) IV 6 
W hole blood (hematotit 35%-50%)5 10 mUkg (SO-100 mg IgG/kg) IV 6 
Plasma/platelet products 10 mL/kg (160 mg lgG!kg) IV 7 

Cytomegalovirus intravenous immune 150 mgikg maximum 6 
globulin (IGIV) 

Respiratory syncytial v irus prophylaxis IGIV 750 w&3 9 
IGIV 

Replacement therapy for immune deficiencies’ 300400 mg/kg tVR 8 
Immune thrombocytopenic purpura 400 mg/kg IV 8 
Immune thrombocyaopenic purpura 1,000 mgn(g IV 10 
Kawasaki disease 2 grams/kg IV 11 

* This table fs not intended for determining the correct indications an&dosages for using antibudy-containing products. Unvaccinated persons might not be 
futty protected against measles during the entire recommetided i@teya& and additional doses of immune globulin or measfes vaccine might be indicated 
after measles exposure. Concentrations of measles antibody in an immune globulin preparation&n vary  by manufaclurer’s  lo?. Ratesol antibcdyclearsnce 
after receipt of an immune globulin preparation might vary  aI+ Recommended interVats am extrapoEat@d from, an estimated half-life of 30 days for 
passively acquired antibody and an observed interference with the immune response to me&es v?ccine~for 5 month? after a dose,of 80 m? !gG/kg 
(Source: Mason W , Takahashi M, Schneider T. Persisting passively asquired mea&es antibody followtng gamma gl?b?n therapy for Kawasarcl d&ease 
and response to live v irus vaccination [Abstract 3llJ. Presented a! the32 meeting of the Interscience Conferencean Anhmlcroblal Agents and Chemotherapy, 
Los Angeles, California, October 1392). 

+ Contains antibody only to respitatory syncytiit v irus. 
’ Assumes a serum IgG concentration of 16 mg/mf.. 
’ Measles and varicalba vaccination is  recomniended fprcfjldren with asymptomatic or mildly synyrtomati~~human immunodeficiency v irus (HIV) infection but 

is  contraindicated for persons with’severe immunosbppression fl;bm HIV or any other immunosuppresstve disorder. 

tween administering any of these vacc ines and subsequent 
administration of an antibody-containing producr is  414 
days, vacc ination should be repeated after the recommended 
interval (Tables 3,4), unless serologic testing indicates that 
antibodies were produced. 

A humanized mouse monoclonal antibody product 
(palivizumab) is  available for prevention of respiratory syn-  
cy r ial v irus infection among infants and young chifdren. 
This product contains only antibody to respiratory syncy-  
tial v irus; hence, it will not interfere with immune response 
to live or inactivated vacc ines. 

hactivated Vaccines 
Antibody-containing products interact less with inacti- 

vated vacc ines, toxoids, recombinant subunit, and polysac- 
charide vacc ines than with iiv c  vacc ines (36). Therefore, 
administering inactivated vacc ines and toxoids either s imul- 
taneousiy with or at any interval before or after receipt of an 
antibody-containing product should not substantially im- 
pair development of a protective antibody response (Table 
3). The vacc ine or toxoid a&d antibody preparation should 
be administered at different s ites by using the standard rec- 
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ommended dose. Increasing the vaccine dose volume or 
number of vaccinations is not indicated or recommended. 

Interchangeability of Vaccines 
from Different Manufacturers 

Numerous vaccines are available from different manufac- 
turers, and these vaccines usually are not identical in anti- 
gen content or amount or method of formulation. 
Manufacturers use different production processes, and their 
products might contain different concentrations of antigen 
per dose or different stabilizers or preservatives. 

Available data indicate that infants who receive sequen- 
tial doses of different Hib conjugate,, hepatitis B, and hepa- 
titis Avaccines produce a satisfactory antibody response after 
a complete primary series (37-40). AU brands of Hib con- 
jugate, hepatitis B,s and hepatitis A vaccines are interchange- 
able within their respective series. If different brands of Hib 
conjugate vaccine are administered, a total of three doses is 
considered adequate for the primary series among infants. 
After completing the primary series, any Hib conjugate vac- 
cine can be used for the booster dose at ages %I8 months. 

Data are limited regarding the safety, immunogenicity, 
and efficacy of using acellular pertussis (as DTaP) vaccines 
from different manufacturers for successive doses of the per- 
tussis series. AvaiXabIe data from one study indicate that, 
for the first three doses of the DTaP series, one or two doses 
of Tripedia@ (manufactured by Aventis Pasteur) fotlowed by 
Infanrixe’ (man&ctured by GlaxoSmithKiine) for the re- 
maining doses(s) is comparable to three doses of Tripedia 
with regard to immunogenicity, as measured by antibodies 
to diphtheria, tetanus, and percussis toxoid, and filamen- 
tous hemagglutinin (41). However, in the absence of a clear 
serologic correlate of protection for pertussis, the relevance 
of these immunogenicity data for protection against per- 
tussis is unknown. Whenever feasible, the same brand of 
DTaP vaccine should be used for all doses of the vaccina- 
tion series; however, vaccination providers might not know 
or have available the type of DTal? vaccine previously ad- 
ministered to a child. In this situation, any DTaP vaccine 
should be used to continue or complete the series. Vaccina- 
tion should not be deferred because the brand used for pre- 
vious doses is not available or is unknown (2542). 

Lapsed Vaccination Schedule 
Vaccination providers are encouraged to administer vac- 

cines as close to the recommended intervals as possible. 

5 The exception is the two-dose hepatitis B vaccination setia for adolescents 
aged 1 l-l 5 years. Only Recombivax HBm (Merck Vaccine Division) should 
be used in &is schedule. Engerk-B” is not approved by FDA for this schedule. 

However, longer-Khan-recommended intervals between 
doses do nor reduce final antibody concentrations, although 
prorection mighr not be attained until the recommended 
number of doses has been administered. An interruption in 
the vaccination schedule does,not require restarting the entire 
series of a vaccine or toxoid or the addition of extra doses. 

Unknovqor Uncertain 
Vacc@x&ion Status 

Vaccination providers frequently encounter persons who 
do not have adequate documentation of vaccinations. Pro- 
viders should only accept written, dated records as evidence 
of vaccination. With the exception of ,pneumococcal polysac- 
charide vaccine (43, serf-reported doses of vaccine without 
written documentation should not be accepted. Although 
vaccinations should not be posrponed if records cannot be 
found, an attempt to locate missing records should be made 
by contacting previous health-care providers and searching 
for a personally held record. If records cannot be located, 
these persons should be considered susceptible and should 
be started on the age-appropriate vaccination schedule. Se- 
rotogic -testing for immunity is an alternative to vaccination 
for certain. antigens (e.g,, measles, mumps, rubella, vari- 
cella, tetanus, diphtheria, hepatitis A, hepatitis 3, and po- 
liovirus) (see Vaccination, of Internationally Adopted 
Children). 

Contraindications and precautions to vaccination dictate 
circumstances when vaccines will not be administered. The 
majority of contraindicarions and precautions are temporary, 
and rhe vaccination can be &iministered later. A contraindica- 
tion is a condition in a recipient that increases the risk for a 
serious adverse reaction. A vaccine will not be administered 
when a contraindication is present. For example, administer- 
ing inff uenza vaccine to a person with an anaphylactic alfergy 
to egg protein could cause serious illness in or death of the 
recipient. 

National standards for pediatric immunization practices 
have been established and include true contraindications 
and precautions-to vaccination (Table 5) (1). The,only true 
contraindication applicable to all vaccines is a history of a 
severe allergic reaction after a prior dose of vaccine or to a 
vaccine constituent (unless the recipient has been desensi- 
tized). Severely immunocompromised persons should not 
receive live vaccines. Children who experience an encephal- 
opathy 57 days after administration of a previous dose of 
diphtheria and tetanus toxoids and whole-cell pertussis vac- 
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TABLE 5. Guide to contraindications and precautions’ to commonly used vaccine-s ’ 
Vaccine True conhaindicanons and precautions* Untrue (vaicines can be administered) 

General for all vaccines, including Contrriindicatfons Mifd acuie illness with or without fever 
diphtheria and letanus ioxoids Serious allergic reaefion (e.g., anaphyiaxis) aHer a 

previous vaccine doss 
Serious allergic reaction (e.g., anaphyiaxis} to a vaccine 
component 
Precautions 
Moderate or severs acute illness with or without fever 

and acellular pertussis vaccine 
(DTaP); pediatric diphtheda- 
tetanus toxoid (DT); adult tetanus- 
diphtheria toxoid (Td); inactivated 
poliovirus vaccine (IPV); measles- 
mumps-rubella vaccine (MMR); 
Haemopfiirus influenzan type b 
vaccine (Hib); hepatitis A vaccine; 
hepatitis 6 vaccine: varicella 
vaccine; pneumccoccal conjugate 
vaccine (PCV); influenza vaccine; 
and pneumococcal polysaccha- 
tide vaccine (PPV) 

Mild to moderate local reaction (i.e., swelling, redness, 
soreness); low-grade or moderate fever after previous 
d&e 
Lack of previous physical examination in well-appearing 
person ’ 
Current antimictiial therapy. 
Convalescent phase of illness 
Premature birth,(hepalitis 6 vaccine is an exception in 
certain oircumstances)+ 
Recent exposure lo an infectious disease 
History of penicillin allergy. other nonvacdne allergies. 
relatives Nith allergies, receiving allergen extract 
immunotherapy 

DTaP 

DT, Td Contralndlcatlons 
Severe allergic reaction after a previous dose or to a 
vaccine component 
Precaution5 

IPV 

MMR” 

Contralndlcations 
Severe allergic reaction after a previous doss or 10 a 
vaccine component 
Encephalopathy (e.g., coma, decreased level of 
consciousness: prolonged seizures) within 7 days of 
administration of previous dose of DTP or DTaP 
Progressive neumlogic disorder, including infantile 
spasms, uncontrolled epilepsy. progressive enoephal- 
apathy: defer OTaP until neurologic status dtirified and 
stabilized. 
Precautions 
Fever Ff >4QS”C ~46 hours after vac@atiin with a 
previous dose of DTP or DTaP 
C&apse or shock-like stale (i.e., hypotanic 
hyporesponsive episode) $i8 hours after receiving a 
previous dose of DTPiDTaP 
Seizure 53 days oi receiving a previous dose nf DTP/ 
DTaP* 
Persistent, inoonsolable &rig lasting 23 hours 546 
hours after reciriving a previous dose of DTPIQTaP 
Moderate or severe acute illness with or wlthoui fever 

Guilain-Barr6 syndrome 16 weeks after previous dose 
of tetanus toxoid-containing vaccine 
Moderate or severe acute illness with or without fever 

Contrafndlcatlone 
Severe allergic reaction to previous dose or vaccine 
component 
Precautbns 
Pregnancy 
Moderate or severe acute iWss with or without fever 

Contraindkatfons 
Severe allergic.reaction after a previous dose or to a 
vaccine component 
Pregnancy 
Known, severe immunodeficiency (e.g., hematologic 
and solid tumors; congenitdlimmunodeficiency: long- 
term immunosuppressive therapy,” or severely 
symptomatic human immwnodeficiency vkus [HlVj 
infection) 
Precautions 
Recent kll months) receipt of antibody-containing 
blood product (specific interval depends on prcduct)*g 
History of thrombocytopehia or thrombocytopenic 
purpura 
Moderate or severe acute illness with or without fever 

Temperature of ~4O&“C, fussiness 07 mild drowsiness 
after.a prevloua dose of diphtheeria toxoid-tetanus 
toxokJ*~7tussis vaccine (DTP)/DTaP 
Famity history of seizures9 
Family history of sudden infant death syndrome 
Fatiily history d an adverse event after DTP or DTaP 
administration 
Stable neuralogic cundltions (e.g., cerebral palsy, well- 
contra&& contibians, developmental delay] 

- 

Positive tuberculin skin test 
Simultaneous 713 skin testing++ 
Breast-feeding 
Pregnanoy of recipient’s mother or other close or 
household contact 
Recipient is child-bearing-age female 
lmmunodqflcie7? family member or household contact 
Asymptomatic or mildly symptomatic HIV infection 
Allergy to eggs 
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TABLE 5. (Continued) Guide to contraindications and precautions* to commonly used vaceinss ,_ 
Vaccine True ,contrakndioations and prmtutions* thtrus ~vz~cines can be administered) 

Hepatttis B 

Hepatitis A 

Varicella9 

Hib ContraIndications 
Severe allergic reaction after a previous dose or to a 
vaccine component 
Age s6 weeks 
Precaution 
Moderate or severe acute illness with or without fever 
Contralndlcation 
Severe allergic reaction after a previous dose or to a 
vaccine component 
Precautlono 
Infant weighing ~2,000 gram9 
Moderate or severe acute illness with or without fever 
Contraindlcattons 
Severe allergic reaction after a previous dose or to a 
vaccine component 
Precautions 
Pregnancy 
Moderate or severe acute illness with or without iever 
Contraindlcations 
Severe allergic’ reaction after a previous dose or to a 
vacdne component 
Substantial sugression of cellular immunity 
Pregnancy 
Precautions 

PCV 

Recent ‘k.11 months) receipt of antibody-containing 
blood product (specific interval depends on product)*) 
Moderate or severe acute itlness with or wilhout fever 
Contralndlcation 
Sever4 allergic reaction after a previous dose or to a 
vaccini component 
Precaution 

Influenza 
Moderate or severe acute illrtess with or without fever 
Contraindicatlon 
Severe allergic reaction to previous dose or vaccine 
component, in&ding egg protein 
Precautions 

PPV 
Moderate or severe acute illness with or without fever 
Contrhndlcatton 
Ssverq allergic reaction after a previous dose or to a 
vaccine component 
Precautloo 

Pregnancy 
Autoimmune disease (e.g.. systemic lupus 
erythematosis or rheumatoid arthritis) 

- 

Pregnancy of recipient’s mother or other close or 
househofd contact 
lmmunodefidenf family member or household con&t” 
Asymptomatic or mildly symptomatic HIV infection 
Humoraf immunodeficiency (e.g., agammaglobulinemia) 

- 

Nonsevere (e.g., cantact) allergy to latex or thimerosal 
Concurrant administration oi coumadin or aminophyf- 
line 

- 

Moderate or severe acute illness with or without fever 

* Events or conditions listed as precautions shoutd be rev&ed’~refully.~fiis and risks of admin~steriflg a spe~if@!fa~eine toa $xsgn tinder these clrcwmstances should be 
considered. II the risk from the wzeine is balisvsd b outw&h the benefit. t&&vaccine should not be adnlii~lsfered. If the @r&it of Vaccinabon is beliived to outweigh the risk, the 
Mcdneshould beadmlnistered. Whetherand whrintoadministerD~Ptochiklrenwithprwenorsuspectedunderlyirtg~wo~lcdlsMdar~shouldbedecidedonacaseby-case 
basis. 

1 MMR and varicella vaccifjes can be admlni$t&ad on the same day, lfnot a&nlnistered on the same day, thessva%@%f shcuidba separated by ~28 days. 
** Substantially immunosuppressive steroid dose is:considered to be 22 weeks of daily receipt d 20 mg or2 mgrkg body wefght of pradntsona or equivalent. 
tt Me,&ss Me&nation can suppress tuberculin reactivity terhporaril 

be 
d” 

rfotmed until aftflr the day of MMR vaccination, the tests K 
Measles-containing vacdrws can be administered on the same day as tubercqlin skin t~stiflg. If testing +xG 

erstanding that reactivity might be reduced by the vaccine. 
outd be postponed for 24 we&s after‘lhe vaccirlation. it an urganl need extsts to skin test, do so wdh the 

un 
55 See text for de&tits. 
fl If a vsccinee ewenences a presumed vaccine-related rash 7-25 days after vaccination, avoid direct cantact with immunocompromised persons for the duration of the rash. 

tine (DTP) or DTaP not attributable to another idenrifi- A precaurion is a condirion in a recipient that might in- 
able cause should not receive further doses of a vaccine that crease the risk for a serious’adverse reaction or that might 
contains pertussis. Because of the theoretical risk to the compromise the ability of the vaccine to produce immu- 
fetus, women known to be pregnant should not receive live nity (e-g., administering mea& vaccine to a person with 
attenuated virus vaccines (see Vaccination, During passive immunity to measles from a blood transfusion}. In- 
Pregnancy). jury could result, or a person might experience a more se- 
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vere reaction to the vaccine than would have otherwise been 
expected; however, the risk for this happening is less than 
expected with a contraindication. Under normal circum- 
stances, vaccinations should be deferred when a precaution 
is present. However, a vaccination might be indicared in 
the presence of a precaution because the benefit of procec- 
tion from the vaccine outweighs the risk for an adverse re- 
action. For example, caution should be exercised in 
vaccinating a child with DTaP who, within 48 hours of 
receipt of a prior dose of DTP or DTaP, experienced fever 
~40.5C (105F); had persistent, inconsolable crying for 23 
hours; collapsed or experienced a shock-like state; or had a 
seizure 53 days afrer receiving the previous dose of DTP or 
DTal? However, administering a pertussis-containing vac- 
cine shouid be considered if the risk for pertussis is in- 
creased (e.g.* during a pertussis outbreak) (2.5). The presence 
of a moderate or severe acute illness with or without a fever 
is a precaution to administration of a’11 vaccines. Other pre- 
cautions are fisted in this report (Table 5). 

Physicians and other health-care providers might inap- 
propriately consider certain conditions or circumstances to 
be true contraindications or precautians to vaccination, This 
misconception results in missed opportunities to adminis- 
ter recommended vaccines (44). Likewise, physicians and 
other health-care providers might fail to understand what 
constitutes a true contraindication or precaution and might 
administer a vaccine when it should be withheld. This prac- 
tice can result in an increased risk for an adverse teactian to 
the vaccine. Conditions often inappropriately regarded as 
contraindications to vaccination are listed in this report (Table 
5). Among the most common are diarrhea and minor upper- 
respiratory tract illnesses (including otitis media) with or with- 
out fever, mild to moderate local reactions to a previous dose 
of vaccine, current antimicrobial therapy, and the convaies- 
cent phase of an acute illness. 

The decision to administer or delay vaccination because of 
a current ot recent acute illness depends on the sever@ of 
symptoms and rh e etiology of the disease. All vaccines can be 
administered to persons with minor acute illness (e.g., diar- 
rhea or mild upper-respiratory tract infection with or wirhout 
fever). Studies indicate chat failure to vaccinate children with 
minor illnesses can seriously impede vaccination efforts (45- 
47). Among persons whose compliance with medical care can- 
not be ensured, use of every opportunity to provide 
appropriate vaccinations is critical. 

Th.e majority of studies support the safety and efficacy of 
vaccinating persom who have mild illness (48-N). For ex- 
ample, in the United States, >!V% of children with mild 
illnesses produced measles antibody after vaccination (51). 
Only one limited study has reported a lower rate of 

seroconversion (79%) to the measles component of MMR 
vaccine among children’ with minor, afebrile upper-respira- 
tory tract infeCtiOn (5.2). Therefore, vaccination should not 
be delayed because of the presence of mild respiratory tract 
illness or other acute illness with or without fever. 

Persons wirh’ moderate or severe acute illness should be 
vaccinared as soon as rhey have recovered from the acute 
phase of the ilfness. This precaurion avoids superimposing 
adverse effects of the vaccine on the underlying illness or 
mistakenly attributing a manifestation of the underlying 
illness ro the vaccine. 

Routine physical, examinations and measuring tempera- 
tures are not prerequisites ~for vaccinating infants and chil- 
dren whoappear to.be healthy. Asking the parent or guardian 
if the child is iit and rhen postponing vaccination for those 
with moderate to severe illness, or proceeding with vacci- 
nation’if no contraindications exist, are appropriate proce- 
dures in childhood immunization programs. 

A family history of seizures or other central nervous system 
disorders is not a contraindication to administration of per- 
tussis or othet vaccines. However, delaying pertussis vaccina- 
tion for infants and children with a history of previous 
seizures untii the child’s neurologic sratus has been assessed 
is prudent. Peru&s vaccine should not be administered to 
infanrs wirh evolving neurologic conditions until a treat- 
ment regimen has been established and the condition has 
stabilized (29. 

Varccine ministra&m 
lnfeclrion Conbd amb.Sh2rile 
Technique 

Persons administering vaccines should follow necessary pre- 
cautions to minimize risk for spreading disease. Hands should 
be washed with soap and water or cleansed with an aicohol- 
based waterless antiseptic hand rub between each patient con- 
tact Gloves are not required when administering vaccinations, 
unless persons administering vaccinations are likely to come 
into contact with potentially infectious body fluids or have 
open lesions on their hands, Syringes and needles used for 
injections must be sterile aqd disposable to minimize the risk 
of contamination. ALsepara& needle and syringe should be 
used for each injection. Changing needles between drawing 
vaccine from a vial and inject&it into a recipient is unneces- 
sary- Different vaccines, should never be mixed in the same 
syringe unless specifically licensed for such use. 

Disposable needles and syringes should be discarded in 
la&fed, puncture-proof containers to prevent inadvertent 
needle-stick injury or reuse. Safety needles or needle-free 
injection devices also can reduce the risk for injury and 
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should be used whenever available (see Occupational Safety If aspiration results in blood’in the needle hub, the needle 
Regulations). should, be withdrawn and a new site should be selected. 

Recommended Routes of Injection 
and Needle Length 

Routes of administration are recommended by the manu- 
facturer for each immunobiologic. Deviation from rhe rec- 
ommended route of administration might reduce vaccine 
efficacy (5554) or increase local adverse reactions (55-P). 
Injectable immunobiologics should be administered where 
the likelihood of local, neural, vascular, or tissue injury is 
limited. Vaccines containing adjuvants should be injected 
into the muscle mass; when administered subcutaneously 
or intradermally, they can cause local irritation, induration, 
skin discoloration, inflammation, and granuloma formation. 

infants (per’sons t&d c 12 mantbs). Among the ma- 
jority of infants, the anterolateral aspect of the thigh 
provides the largest muscle mass and is therefore the rec- 
ommended site for injection: For the majority of infants, a 
7i8-l-inch,, 22-25gauge needle is sufficient to penetrate 
muscle in, the infant’s thigh. 

Subcutaneous tnjections 
Subcutaneous injections usually are administered at a 4% 

degree angle into the thigh of infants aged’cI2 months and 
in the upper-outer triceps area of persons aged 212 months. 
Subcutaneous injections can be administered into the up- 
per-outer triceps area of an infant, if necessary. A 5/&inch, 
23-25gauge needle should be inserted into the subcuta- 
neous tissue. 

Toddlers and Ulr%er Children (persons uged 212 
months.48 hours& The deltoid muscle can be used if the 
muscle mass is adequate. The needle size can range from 22 
to 25 gauge and from 7/8 to 1% inches, on the basis of the 
size of the muscle. For toddlers, the anterolateral thigh can 
be used, but the needle should~ be longer, usually I inch. 

AduEfs.(persons aged > 7 8 yeurs), For adults, the del- 
toid muscle is recommended for routine intramuscular vac- 
cinations. The anterolateral thigh can be used. The suggested 
needle size is L-It& inches and 22-25 gauge. 

tntraderrnul Injections 

tntramuscutar tnjections 
Intramuscular injections are administered at a N-degree 

angle into the anteroiateral aspect of the thigh or the det 
toid muscle of the upper arm. The buttock should not be 
used for administration of vaccines or toxoids because of 
the potential risk of injury to the sciatic nerve (5S). In ad- 
dition, injection into the buttock has been associated with 
decreased immunogenicity of hepatitis B and rabies vac- 
cines in adults, presumably because of inadvertent subcu- 
taneous injection or injection into deep fat tissue (,53,59). 

Intradermal injections are usually administered on the volar 
surface of the forearm. Wit% the bevel facing upwards, a 3/8- 
3/4-inch, 2%27-gauge needlecan be inserted into the epider- 
mis at an angle parallel to’the long axis of the forearm. The 
needle should be inserted so’chat the entire bevel penetrates 
the skin and the injectedsalu~on raises a small bleb. Because 
of the smali amour& of antigen. used in intradermal vaccina- 
tions, care must be taken not to inject the vaccine subcutane- 
ously because it can result in a suboptimal immunologic 
response. 

Multiple Vaccinatioas~ 

For all intramuscular injections, the needle should be long 
enough to reach the muscle mass and prevent vaccine from 
seeping into subcutaneous tissue, but not so long as to in- 
volve underlying nerves and blood vessels or bone (%,GO- 
62). Vaccinators should be familiar, with the anatomy of 
the area into which they are injecting vaccine. An individual 
decision on needle size and site of injection must be made 
for each person on the basis of age, the volume of the mate- 
rial to be administered, the size of the muscle, and the depth 
below the muscle surface into which the material is to be 
injected. 

If22 vaccine preparations are administered or if vaccine and 
an immune globulin yrepamtian are administered simulta- 
neously, each preparation should be administered at a differ- 
ent. anatomic site. If22 injections must be administered in a 
single limb, the thigh is usu$Iy the preferred site because of 
the greater muscle mass; the injections should be sufficiently 
separated (i.e., 21 inch) so that any local reactionscan be dif- 
ferentiated (55,63).‘For older children and adults, the deltoid 
muscle can be used for multipie intramuscular injections, if 
necessary. The location of each injection should documented 
in the person’s medical record. 

Jet Iniecti0n 

Although certain vaccination specialists advocate aspira- 
tion (i.e., the syringe plunger puhed back before injection), 
no data exist to document the necessity for this procedure. 

jet injectors @s) are needle-free devices that drive liquid 
medication through a nozzle orifice, creating a narrow stream 
under high presstire that penetrates skin to deliver a drug or 
vaccine into incraderrnal, subcutaneous, or intramuscular tis- 
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sues (64,65). Increasing attention to JI technology as an 
alternative to conventional needle injection has resulted from 
recent efforts to reduce the frequency of needle-stick inju- 
ries to health-care workers (66) and to overcome the im- 
proper reuse and other drawbacks of needles and syringes 
in economically developing countries (67-69)). JIs have been 
reported safe and effective in administering different live 
and inactivated vaccines for viral and bacterial diseases (63). 
The immune responses generated are’ usually equivalent to, 
and occasionally greater than, those induced by needle in- 
jection. However, local reactions or injury (e.g., redness, 
induration, pain, blood, and ecchymosis at the injection 
site) can be more frequent for vaccines delivered by JIs com- 
pared with needle injection (65,69). 

Certain JIs were developed for situations in which substan- 
tial numbers of persons must be vaccinated rapidly, but per- 
sonnel or supplies are insufficient co do so with conventional 
needle injection. Such high-worldoad devices vaccinate con- 
secutive patients from the same nozzle orifice, fluid pathway, 
and dose chamber, which is refined automaticaiiy fIom attached 
vials containing s50 doses each. Since the 195Os, these devices 
have been used extensively among military recruits and for 
ma<% vaccination campaigns for disease control and eradica- 
tion (64). An outbreak of hepatitis B among parienrs receiv- 
ing injections from a multiple-use-nozzle JI was documented 
(70,71), and subsequent laboratory, field, and animal studies 
demonstrated that such devices could become contaminated 
with blood (69,72,73). 

No U.S.-licensed, high-workload vaccination devices of 
unquestioned safety are available to vaccination programs. 
Efforts are under way for the research and development of 
new high-workload JIs using disposable-cartridge technology 
that avoids reuse of any unsterilized components having con- 
tact with the medication R uid parhway or patient’s blood. Until 
such devices become licensed and available, the use of existing 
multiple-use-nozzle JIs should be limited. Use can be consid- 
ered when the theoretical risk for bloodborne disease rrans- 
mission is outweighed by the benefits of rapid vaccination with 
limited personnel in responding to serious disease threats (e.g., 
pandemic influenza or bioterrorism event}, and by any com- 
peting risks of iatrogenic or occupational infections resulting 
from conventional needles and syringes. Before such emer- 
gency use of multiple-use-nozzle JIs, health-care workers 
should consult with local, state, national, or international 
health agencies or organizations that have experience in 
rheir use. 

In the 1930s, a new generation of low-workload JIs were 
introduced with disposable cartridges serving as dose cham- 
bers and nozzle (69). With the provision of a new sterile 

cartridge for each patient and other correct use, these de- 
vices avoid the safety concerns described previously for 
multiple-use-nozzIe devices. They can be used in accor- 
dance with their labeling for intradermal, subcutaneous, or 
intramuscular administration. 

Methods for Jilleviating ?iscomfort 
and Pain Ajsaciuted W ith Vaccinatian 

Comfort measures and distraction techniques (e.g., play- 
ing music or pretending to blow away the pain) might help 
children cope with the discomfort associated with vaccina- 
tion. Pretreatment (30-60 mintltes before injection) with 
5% topical lidocaine-prilocaine emulsion @MIA@ cream 
or disk-[manufactured by Astrazeneca LPI) can decrease 
the pain of vaccination among infants by causing superfi- 
cial anesthesia (74,7$. Preliminary evidence indicates that 
this cream does not interfere with the immune response to 
MMR (76) Topical lid ocaine-prilocaine emulsion should 
not be used on infants aged cl2 months who are receiving 
treatment with methemoglobin-inducing agents because 
of the possible development of m&emoglobinemia (77). 
Acetaminophen has been used among children to reduce 
the di&omfbrt and fever associated with vaccination (78). 
However, acetaminaphen can cause formation of methemo- 
globin and,. thus, might interact with lidocaine-prilocaine 
cream, if used concurrently (77). Ibuprofen or other 
nonaspirin analgesic can be used, if necessary. Use of a topi- 
cal refrigerant (vapocoolanr) spray can reduce the short- 
term pain, associated with injections and can be as effective 
as lidocaine-prilocaine cream (79). Administering sweet- 
tasting fluid orally immediately before injection can result 
in a calming or analgesic effecr among certain infants. 

Nonstandard Vac&mtion Practices 
Recommendations regarding route, site, and dosage of 

immunobidvgics are derived from data from clinical trials, 
from practical experience, and from theoretical considerations. 
ACIP stronglydiscourages variations from the recommended 
route, site, volume, or number of doses of any vaccine. 

Variation from the recommended route and site can re- 
sult in inadequate protection. The immunogenicity of hepa- 
titis B vaccine and rabies vaccine is substantially lower when 
the gluteal rather than the deltoid site is used for adminis- 
tration (.53,5Y). Hepatitis I3 vaccine administered intrad- 
ermally can result in a’lower seroconversion rate and final 
titer of hepatitis B surface antibody than when adminis- 
tered by the deltoid intramuscular route (89,81). Doses of 
rabies vaccine administered in the gluteat site should not 
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be counted as valid doses and should be repeated. Hepati- 
tis B vaccine administered by any route or site other than 
intramuscularly in the anterolateral thigh or deltoid muscle 
should not be counted as valid and should be repeated, 
unless serologic testing indicates that an adequate response 
has been achieved. 

Live attenuated parenteral vaccines. (e.g., MMR, varicella, 
or yellow fever) and certain inactivated vaccines (e.g., IPV, 
pneumococcal polysaccharide, and anthrax) are recom- 
mended by the manufacturers to be administered by sub- 
cutaneous injection. Pneumococcal polysaccharide and IPV 
are approved for either intramuscular or subcutaneous ad- 
ministration. Response to these vaccines probably wit1 not 
be affected if the vaccines are administered by the intra- 
muscular rather then subcutaneous route. Repeating doses 
of vaccine administered by the intramuscuiar route rather 
than by the subcutaneous route is unnecessary. 

Administering volumes smaller than those recommended 
(e.g., split doses) can result in inadequate protection. Usi 
ing larger than the recommended dose can be hazardous 
because of excessive local or systemic concentrations of an- 
tigens or other vaccine constituents. Using multipIe reduced 
doses that together equal a full immunizing dose or using 
smaller divided doses is not endorsed, or recommended. Any 
vaccination using less than rhe standard dose should not be 
counted, and the person should be revaccinated according 
to age, unless serologic testing indicates that an adequate 
response has been achieved. 

Preventing Adverse Reactions 
Vaccines are intended to produce active immunity to spe- 

cific antigens. An adverse reaction is an untoward effect rhat 
occurs after a vaccination that is extraneous to the vaccine5 
primary purpose of producing immunity. Adverse reactions 
also are called vaccine ride eficti. 

All vaccines might cause adverse reactions (82). Vaccine ad- 
verse reactions aTe classified by three general categories: local, 
systemic, and allergic. Local reactions are usually the least se- 
vere and most frequent. Systemic reactions (e.g,, fever) occur 
less frequently than local reactions. Serious allergic reactions 
(e.g., anaphylaxis) are the most severe and least frequent. Se- 
vere adverse reactions are rare. 

The key to preventing the majority of serious adverse reac- 
tions is screening. Every person who administers vaccines 
should screen patients for contraindications and precautions 
to the vaccine befbre it is administered (Table 5). Standard- 
ized screening questionnaires have tieen developed and are 
available from certain state immunization programs and 

ocher sources (e.g., the Immunization Action Coalition at 
http://www.immu,nize~org [accessed October 3 1, 20011). 

Severe allergic re3ctions after vaccination are rare. How- 
ever, all Physicians and other health-care providers who 
administer vaccines should have. procedures in place for the 
emergency management of a person who experiences an 
anaphylactic reaction. All vaccine providers should be fa- 
miliar with the office emergency pian and be certified in 
cardiopulmdnary resuscitation. 

Syncope (vasovagal or vasodepressor reaction) can occur af- 
ter vaccination, most commonly among adolescents and young 
adults. During 139O-August 200 1, a total of 2,267 reports to 
the Vaccine Adverse Event Reporting system were coded as 
syncope. Forty percent of these episodes were reported among 
persons aged IQ-E 8 years (CDC, unpublished data, 2001). 
Approximately 12% ofre.por&d syncopal episodes resufted in 
hospitalization because of injury or medical evaluation. Seri- 
ous injury, including skull fractures and cerebral bleeding, have 
been reported co result from syncopal episodes after vacci- 
nation. A published review of syncope after vaccination re- 
ported that 63% of syncopal episodes occurred 55 minutes 
after vaccination, and 89% occurred within I5 minutes af- 
ter vaccination (83). Although syncopal episodes are un- 
common and serious allergic reactions are rare, certain 
vaccination specialists recommend that persons be observed 
for 15-20 mir&es after being vaccinated, if possible (84). 
If syncope develops, patients should be observed until the 
symptoms resolve. 

Man-aging Arule Vaccine Reactions 
Although rare after vticination, the immediate onset and 

life-threatening nature ofan arraphylactic reaction require that 
personnel and facilities’ providing vaccinations be capable of 
providing initial care for suspected anaphylaxis. Epinephrine 
and equipment for maintaining an airway should be available 
for immediate use. 

Anaphylaxis usually begins within minutes of vaccine ad- 
ministration. Rapidly recog&ing and initiating treatment are 
required to prevent possible progression to,cardiovascular col- 
lapse. If fIushing, facial edema, urticaria, itching, swelfing of 
the mouth or throat, wheezing, difficulty breathing, or other 
signs of anaphylaxis occur, the patient should be,placed in a 
recumbent position with the,legs elwated. Aqueous epineph- 
rine (1:lQOO) should be administered and can be repeated 
within IO-20.minutes (84). A dose of diphenhydramine hy- 
drochloride might shorten the reaction, but it will have 
little immediate effect. Maintenance of an airway and oxy- 
gen administration might benecessary. Arrangements should 
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be made for immediate transfer to an emergency facility For 
further evaluation and treatment. 

Occupational Safety Regulations 
Bloodborne diseases (e.g., hepatitis B and C and human 

immunodeficiency virus [HIV]) are occupational hazards for 
health-care workers. In November 2000, to reduce the in- 
cidence of needle-stick injuries among healrh-care workers 
and the consequent risk for bioodborne diseases acquired 
from patients, the Needlestick Safety and Prevention Act 
was signed into law. The act directed the Occupational Safery 
and Health Administration (OSHA) to strengthen its ex- 
isting bloodborne pathogen standards. Those standards,were 
revised and became effective in April 2001 (Ccl). Thesefed- 
era1 regulations require that safer injection devices {e-g., 
needle-shielding syringes or needle-free injectors) be used 
for parenteral vaccination in all clinical settings when such 
devices are appropriate, commercialiy available, and capable 
of achieving the intended clinical purpose. The rules also 
require that records be kept documenting rhe incidence of 
injuries caused by medical sharps (except in workplaces with 
~10 employees) and that nonmanagerial employees be in- 
volved in the evaluation and selection of safer devices to be 
procured. 

Needle-shielding or needle-free devices that might satisfy the 
occupational safety regulations for administering parenteral 
injections are avaiXable in the United States and are listed at 
multiple websites (69,85--87).s Additional information regard- 
ing implementation and enforcement of these regulatians is 
available at the OSHA website at http://www.osha-slc+gov/ 
needlesticks (accessed October 3 1,2Obl). 

Storage and Handling 
of lmmunobiologics 

Failure to adhere to recommended specifications for stor- 
age and handling of immunobiologics can reduce patency, 
resulting in an inadequate immune response in the recipi- 
ent. Recommendations included in a product’s package 
insert, including reconstitution of the vaccine, should be 
followed carefully. Vaccine quality is the shared responsi- 
bility of all parties from the time the vaccine is manu&c- 
tured until administration. All vaccines should be inspected 
upon delivery and monitored during storage to ensure that 

f Internet sites with device listings are identified for information purposes only. 
CDC, the U.S. Public Health Service, and tke Department of H&h and 
Human Services do not endorse any specific device or imply that the devices 
iisted would all satis& the needle-stick prevention regdations. 

the cold chain has been maintained. Vaccines should con- 
tinue ro be scored at recommended temperatures immedi- 
arely upon receipt. Certain vaccines (e.g., MMR, variceha, 
and yellow fever} are sensitive to increased temperature. AI1 
other vaccines are sensitive to freezing. Mishandled vaccine 
usually is not distinguishable from potent vaccine. When 
in doubt regdrding the appropriate handling of a vaccine, 
vaccination providers shouldcontact the manufacturer. Vac- 
cines that have been mishandled (e.g., inactivated vaccines 
and toxoids that have been exposed to freezing tempera- 
tures) or that are beyond their expiration date should not 
be administered. If mishandled’or expired vaccines are ad- 
ministered inadvertently, they should not be counted as 
valid d&s and should be repeated, unless serologic testing 
indicates a response to the vaccine. 

Live attenuated virus vaccines shortid be administered 
promptly after reconstitution, Varicella vaccine must be ad- 
mini&red 530 minutes after reconstitution. Yellow fever vac- 
cine must be used ~1 hour after recomtitution. MMRvaccine 
musr be administered 58 haurs after reconstitution. If not 
administered within these prescribed time periods after recon- 
stitution, the vaccine musr be discarded, 

The majoriry of vaccines have a similar appearance afcer 
being drawn into a syringe. ‘In&rces in which the wrong 
vaccine inadvertently was administered are attributable to 
the practice of prefrlling syringes or drawing doses of a vac- 
cine into multiple syringes before their immediate need. 
ACIP discourages the routine practice of ptefilling syringes 
because of the potential for such administration errors. To 
prevent errors, vaccine doses should not be drawn into a 
syringe unril immediately before administration. In certain 
circumstances where a single vaccine type is being used (e.g., 
in advance of a community influenza vaccination campaign), 
filling mulriple syrisrges before their immediate use can be 
considered. Care should be taken to ensure thar the cold 
chain is maintained until the vaccine is administered. When 
the syringes are filled, the rype of vaccine, lot number, and 
date oF filling must be careFully labeled on each syringe, 
and- the doses should be administered as soon as possible 
after filling. 

Certain vaccines are disrributed in muitidose vials. When 
opened, the remaining doses from partially used multidose 
vials can be administered until the expiration date printed on 
the vial or vaccine packaging,, provided that the vial has been 
stored correctly and rhat rhe vaccine is not visibly contami- 
nated. 
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S p e c i a  I S i tu a ti 0 n .s  
C o n c u rre n tl y  A d m i n i s te r i n g  
A n ti m i c ro b i a C  A g e n ts  a n d  V a c c i n e s  

W i th  l i m i te d  e x c e p ti o n s , u s i n g  a n  a n ti b i o ti c  i s  n o t a  c o n - 
tra i n d i c a ti o n  to  v a c c i n a ti o n . A n ti m i c ro b i a l a g e n ts  h a v e  n o  e f- 
fe c t o n  th e  re s p o n s e  to  l i v e  a tte n u a te d  v a c c i n e s , e x c e p t l i v e  
o ra l T y 2 l a  ty p h o i d  v a c c i n e , a n d  h a v e  n o  e ffe c t o n  i n a c ti v a te d , 
re c o m b i n a n t s u b u n i t, o r p o l y s a c c h a ri d e  v a c c i n e s  o r to x o i d s . 
T y 2 Ia  ty p h o i d  v a c c i n e  s h o u l d  n o t b e  a d m i n i s te re d  to  p e r- 
s o n s  re c e i v i n g  a n ti m i c ro b i a l  a g e n ts  u n ti l  1 2 4  h o u rs ’a ftc r 
a n y  a n ti b i o ti c  d o s e  (1 8 ). 

A n ti v i ra l  d ru g s  u s e d  fo r tre a tm e n t o r p ro p h y l a x i s  o f i n fl u - 
e n z a  v i ru s  i n fe c ti o n s  h a v e  n o  e ffe c t o n  th e  re s p o n s e  to  i n a c ti -  
v a te d  i n fl u e n z a  v a c c i n e  (8 8 ). A n ti v i ra l  d ru g s  a c ti v e  a g a i n s t 
h e rp e s v i ru s e s  (e .g ., a c y c l o v i r  o r v a l a c y c to v i t) m i g h r re d u c e  th e  
e ffi c a c y  o f l i v e  a tte n u a te d  v a ti c e l l a  v a c c i n e . T h e s e  d ru g s  s h o u l d  
b e  d i s c o n ti n u e d  2 2 4  h o u rs  b e fo re  a d m i n i s tra ti o n  o f v a ri c e l l a  
v a c c i n e , i f p o s s i b l e . 

T h e  a n ti m a l a ri a l  d ru g  m e fl o q u i n e  (L a ri a m @  [m a n u fa c tu re d  
b y  R o c h e  L a b o ra to ri e s , In c .]) c o u l d  a ffe c t th e  i m m u n e  re s p o n s e  
to  o ra l T y 2 l a  ty p h o i d  v a c c i n e  i f b o th  a re  ta k e n s i m u l ta n e o u s l y  
(8 3 ,Y O ). T o  m i n i m i z e  th i s  e ffe c t, a d m i n i s te r i n g T y 2 l a  ty p h o i d  
v a c c i n e  2 2 4  h o u rs  b e fo re  o r a fte r a  d o s e  o f m e fl o q u i n e  i s  
p ru d e n t. 

T u b e rc u l o s i s  S c re e n i n g  
a n d  S k i n  T e s t R e a c ti v i ty  

M e a s l e s  i l l n e s s , s e v e re  a c u te  o r c h ro n i c  i n fe c ti o n s , H IV  
i n fe c ti o n , a n d  m a l n u tri ti o n  c a n  c re a te  a n  a n e rg i c  s ta te  d u r- 
i n g  w h i c h  th e  tu b e rc u l i n  s k i n  te s t (u s u a l l y  k n o w n  a s  p u r i -  
j k fp ru te i n  d e ri v u ti v e  [F F ’L .)J  s k i n  te s t) m i g h t. g i v e  a  fa l s e  
n e g a ti v e  re a c ti o n  (3 1 -9 .3 ). A l th o u g h  a n y  l i v e  a tte n u a te d  
m e a s l e s  v a c c i n e  c a n  th e o re ti c a l l y  s u p p re s s  D P D  re a c ti v i ty , 
th e  d e g re e  o f s u p p re s s i o n  i s  p ro b a b l y  l e s s  th a n  th a t o c c u r- 
r i n g  fro m  a c u te  i n fe c ti o n  fro m  w i l d  m e a s l e s  v i ru s . A l th o u g h  
ro u ti n e  P P D  s c re e n i n g  o f a l l  c h i l d re n  i s  n o  l o n g e r re c o m - 
m e n d e d , P P D  s c re e n i n g  i s  s o m e ti m e s  n e e d e d  a t th e  s a m e  
ti m e  a s  a d m i n i s te r i n g  a  m e a s l e s -c o n ta i n i n g  v a c c i n e  (e .g ., 
fo r w e l l -c h i td  c a re , s c h o o l  e n tra n c e , o r fo r e m p l o y e e  h e a l th  
re a s o n s ), a n d  th e  fo l l o w i n g  o p ti o n s  s h o u l d  b e  c o n s i d e re d : 

l  P P D  a n d  m e a s l e s -c o n ta i n i n g  v a c c i n e  c a n  b e  a d m i n i s - 
te re d  a t th e  s a m e  v i s i t (p re fe rre d  o p ti o n ). S i m u l ta n e o u s l y  
a d m i n i s te r i n g  P P D  a n d  m e a s l e s -c o n ta i n i n g  v a c c i n e  d o e s  
n o t i n te rfe re  w i th  re a d i n g  th e  P P D  re s u l t a t 4 8 -7 2  h o u rs  
a n d  e n s u re s  th a t th e  p e rs o n  h a s  re c e i v e d  m e a s l e s  v a c c i n e . 

0  If th e  m e a s l e s -c o n ta i n i n g  v a c c i n e  h a s  b e e n  a d m i n i s te re d  
re c e n tl y , P P D  s c re e n i n g  s h o u td ’b e  d e l a y e d  2 4  w e e k s  
a fte r v a c c i n a ti o n . A  d e l a y  i n  p e rfo rm i n g  P P D  w i l l  re - 

m o v e  th e  c o n c e rn  o f a n y  th e o re ti c a l  b u t tra n s i e n t s u p - 
p re s s i o n  o f P B D  re a c ti v i ty  fro m  th e  v a c c i n e . 

. P P D  s c re e n i n g  c a n  b e  p e rfo rm e d  a n d  re a d  b e fo re  a d - 
m i n i s re ri n g  th e  m e a s l e s -c o n ta i n i n g  v a c c i n e . T h i s  o p - 
ti o n  i s  th e  Ie & s t fa v o re d  b e c a u s e  i t w i l t ‘d e l a y  re c e i p t o f 
th e  m e a s l e s -c o n ta i n i n g  v a c c i n e . 

N o  d a ta  e x i s t fo r th e  p o te n ti a l  d e g re e  o f P P D  s u p g re s s i o n  
th a t m i g h t b e  a s s o c i a te d w i th  o th e r p a re n te ra l  l i v e  a tte n u a te d  
v i ru s  v a c c i n e s  (e .g ., v a ri c e l l a  o r y e l l o w  fe v e r). N e v e rth e l e s s , i n  
th e  a b s e n c e  o f d a ta , fo l l o w i n g  g u i d e l i n e s  fo r m e a s l e s - 
c o n ta i n i n g  v a c c i n e  w h e n  s c h e d u l i n g  P P D  s c re e n i n g  a n d  a d - 
m i n i s te r i n g  o th e r p a re n te ra l  l i v e  a tte n u a te d  v i ru s  v a c c i n e s  
i s  p ru d e n t. If a  r i s k  e x i s ts  th a t th e  o p p o rtu n i ty  to  v a c c i n a re  
m i g h t b e  m i s s e d , v a c c i n a ti o n  s h o u l d  n o t b e  d e l a y e d  o n l y  
b e c a u s e  o f th e s e  th e o re ti c a l  c o n s i d e ra ti o n s . 

M u c o s a l l y  a d m i n i s te re d  l i v e  a tte n u a te d  v i ru s  v a c c i n e s  (e .g ., 
O P V  a n d  i n tta n a s a l l y  a d m i n i s te re d  i n fl u e n z a  v a c c i n e ) a re  u n - 
l i k e l y  to  a ffe c t th e  re s p o n s e  to  P P D .” N o  e v i d e n c e  h a s  b e e n  
re p o rte d  th a t i n a c ti v a te d  v a c c i n e s , p o l y s a c c h a ri d e  v a c c i n e s , 
re c o m b i n a n t, o r s u b u n i t v a c c i n e s , o r to x o i d s  i n te rfe re  w i th  
re s p o n s e  to  P P D . 

P P D  re a b % y  i n  th e  a b s e n c e  o f tu b e rc u l o s i s  d i s e a s e  i s  n o t a  
c o n tra i n d i c a ti o n  to  a d m i n i s tra ti o n  o f a n y  v a c c i n e , i n c l u d i n g  
p a re n te ta t l i v e  a tte n u a te d  v i ru s  v a c c i n e s . T u b e rc u l o s i s  d i s - 
e a s e  i s  n o t a  c o n tra i r & c a ti o n  to  v a c c k a ti o n , u n l e s s  th e  p e r- 
s o n  i s  m o d e ta te ty  o r s e v e re l y  i l l . A l th o u g h  n o  s tu d i e s  h a v e  
re p o tte d  th e  e ffe c t o f M M R  v a c c i n e  o n  p e rs o n s  w i th  u n - 
tre a te d  tu b e rc u l o s i s , a  th e o re ti c a l  b a s i s  e x i s ts  fo r c o n c e rn  
th a t m e a s l e s  v a c c i n e  m i g h t e x a c e rb a te  tu b e rc u l o s i s  (6 ). 
C o n s e q u e n tl y , b e fo re  a d m i n i s te r i n g  M M R  to  p e rs o n s  w i th  
u n tre a te d  a c ti v e  ru b e rc u l o s i s , i n i ti a ti n g  a n ti tu b e rc u l o s i s  
th e ra p y  i s  a d v i s a b l e  (6 ). R u l i n g  o u t c o n c u rre n t i m m u n o - 
s u p p re s s i o n  (e .g ., i m m u n o s u p p re s s i o n  c a u s e d  b y  H IV  i n - 
fe ti o n ) b e fo re  a d m i n i s te r i a g  l i v e  a tte n u a te d  v a c c i n e s  i s  a l s o  
p ru d e n t. 

S e v e re  A l l e rg y  to  V q x i n e  
C o m p o n e ,n ts  

V a c c i n e  c o m p o n e n ts  c a n  c a u s e  a l l e rg i c  re a c ti o n s  a m o n g  c e r- 
ta i n  re c i p i e n ts . T h e s e  re a c ti o n s  c a n  b e  l o c a l  o r s y s te m i c  a n d  
c a n  i n c tu d e  m i l d  to  s e v e re  a n a p h y l a x i s  o r a n a p h y l a c c i c - l i k e  
re s p o n s e s  (e g ., g e n e ra l i z e d  u & a ri a  o r h i v e s , w h e e z i n g , s w e l l -  
i n g  a f th e  m o u th  a n d  th ro a t, d i fftc U l ty  b re a th i n g , h y p o te n - 
s i o n , a n d  s h o c k ). A Il e rg i c ,re a c ti o n s  m i g h t b e  c a u s e d  b y  th e  
v a c c i n e  a n ti g e n , re s i d u a l  a n i m a l  p ro te i n , a n ti m i c ro b i a l  a g e n ts , 
p re s e rv a ti v e s , s ra b i l i z e rs , o r o th e r v a c c i n e  c o m p o n e n ts  (9 4 ). 
A n  e x te n s i v e  l i s r i n g o fv a c c i n e  c o m p o n e n ts , th e i r u s e , a n d  th e  
v a c c i n e s  th a t c o n ta i n  e a c h  c o m p o n e n t h a s  b e e n  p u b l i s h e d  (9 5 ) 
a n d  i s  a l s o  a v a i l a b l e  fro m  C D C ’s  N a ti a n a l  Im m u n i z a ti o n  

- 
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Program website at http:llwww.cdc.govlnip (accessed Oc- 
tober 31, 2001). 

The most common animal protein allergen is egg pro- 
tein, which is found in vaccines prepared by using embryo- 
nated chicken eggs (influenza and yellow fever vac+es). 
Ordinarily, persons who are able to eat eggs or egg prod- 
ucts safely can receive these vaccines; persons with histories 
of anaphylactic or anaphylactic-like allergy to eggs or egg 
proteins should not be administered these vaccines. Asking 
persons if they can eat eggs without adverse effects is a rea- 
sonable way to determine who might be at risk for allergic 
reactions from receiving yellow fever and influenza vaccines. 
A regimen for administering influenza vaccine to chilaren 
with egg hypersensitivity and severe asrhma has been de- 
veloped (96). 

Measles and mumps vaccine viruses are grown in chick 
embryo fibroblast tissue culture. Persons with a serious egg 
allergy can receive measles- or mumps-containing vaccines 
without skin testing or desensitization to egg protein (6). Ru- 
bella and varicella vaccines are grown in human diploid cell 
cultures and can safely be administered to persons with histo- 
ries of severe allergy to eggs or egg proteins. The rare serious 
allergic reaction after measles or mumps vaccination or MMR 
are not believed to be caused by egg antigens, bur to other 
components of the vaccine (e.g., gelatin) (97-100). MMR, its 
component vaccines, and other vaccines contain hydroiyzed 
gelatin as a stabilizer. Extreme caution shouid be exercisedwhen 
administering vaccines that contain gelatin to persons who have 
a history of an anaphylactic reaction to gelatin or gelatin- 
containing products. Before administering gelatin- 
containing vaccines to such persons, skin testing for 
sensitivity to gelatin can be considered. However, no spe- 
cific protocols for this approach have been published. 

Certain vaccines contain trace amounts of antibiotics or 
other preservarives (e.g., neomycin or rhimerosal) to which 
patients might be severely allergic. The information provided 
in the vaccine package insert should be reviewed carefully be- 
fore deciding if the rare patient with such allergies should re- 
ceive the vaccine. No licensed vaccine contains penicillin or 
penicillin derivatives. 

Certain vaccines contain trace amounts of neomycin. Per- 
sons who have experienced anaphylactic reactions to neomy- 
cin should not receive these vaccines. Most often, neomycin 
allergy is a contact dermatitis, a manifestation of a delayed 
type (cell-mediated) immune response, rarher than anaphy- 
laxis (101,102). A history of delayed type reactions to neumy- 
tin is not a contraindication for administration of these 
vaccines. 

Thimerosal is an organic mercurial compound in use since 
the 1930s and added to certain immunobiologic products as a 

preservative. A joint statement issued by the U.S. Public 
Health Service and the American Academy of Pediatrics 
(AAP} in I999 (1031 and agreed to by the American Acad- 
emy of Family Physicians (AAFP) later in 1999, established 
the goal of removing thimerosal as soon as possible from 
vaccines routinely recommended for infants. Although no 
evidence exists of any harm caused by low levels of thimero- 
sal ins vaccines and the risk was only thearerical (104, this 
goal was established as a precautionary measure. 

The public is concerned about the health effects of mer- 
cury exposure of any type, and the elimination of mercury 
from vaccines was judged a feasible means of reducing an 
infar& total exposure to mercury in a world where other 
environmental sources of.exposure are mure difficult or im- 
possible to eliminate (e.g., certain foods). Since mid-2001, 
vaccines routinely recommended for children have been 
manufactured.without thimerosal as a preservative and con- 
tain either no thimerosal or only trace amounts. Thimero- 
sal as a preservative is presenr in certain other vaccines (e.g., 
Td, DT, one of two adult hepatitis 0 vaccines, and influ- 
enza vaccine). A tfacc thimerosal formulation of one brand 
of influenza vaccine was licensed by FDA in September 
2001. 

Receiving thimerosat-oontaining vaccines has been believed 
to lead co induction of&erg. However, limited scientific ba- 
sis exists for this assertion (Ypji. Hypersensitivity to thimerosal 
usually consists of IocaI delayed type hwersensitivity reactions 
(1@--IQ)., Thimerosal dicirs positive delayed type hypersen- 
sitivity patch tests in l%-18% of persons tested, but these 
tests have limited or no,clinical relevance (108,109). The ma- 
jority of patients do not experience reactions to thimerosal 
administered as a component of vaccines even when parch or 
intradermal rests forthimerosal indicate hypersensitivity (103). 
A localized or delayed rype hypersensitivity reaction to thime- 
rosal is not a contraindication to receipt of a vaccine that con- 
tains thimerosal. 

Latex AIEsrgy 
Latex is liquid sap from the commercial rubber tree. La- 

tex contains naturally occurring impurities (e.g., plant pro- 
teins and+peptides), which are believed to be responsible 
for allergic reactions. Latex is processed to form natural rub- 
ber latex and dry natural rubber. Dty natural rubber and 
natural rubber latex might contain the same plant impuri- 
ties as latex but in Iesser amounts. Natural rubber tatex is 
used to produce medical $oves, catheters, and other prod- 
ucts. Dry natural rubber is used in syringe plungers, vial 
stoppers, and injections ports on intravascular tubing. Syn- 
thetic rubber and synthetic fatex also are used in medical 
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gloves, syringe plungers, and vial stoppers. Synthetic rub- 
ber and synthetic latex do not contain naturai rubber or 
natural latex, and therefore, do not contain the impurities 
linked to allergic reactions. 

The most common type of latex sensitivity is contact- 
type (type 4) allergy, usually as a resutt of prolonged contact 
with latex-containing gloves (110). However, injection- 
procedure-associated latex allergies among parienrs with 
diabetes have been described (111-113). Allergic reactions 
(including anaphyiaxis) after vaccination procedures are rare. 
Only one report of an allergic reaction after administering 
hepatitis B vaccine in a patient with known severe allergy 
(anaphyiaxis) to latex has been published (ZIP). 

If a person reporrs a severe (anaphylactic) allergy to latex, 
vaccines supplied in vials or syringes that contain natural 
rubber should not be administered, unless rhe benefit of 
vaccination outweighs the risk of an allergic reaction to the 
vaccine. For latex allergies other than anaphylactic allergies 
(e.g., a history of contact allergy to latex gloves), vaccines 
supplied in vials or syringes that contain dry natural rub- 
ber or natural rubber latex can be administered. 

Vaccination of Premature Infants 
In the majority of cases, infants born prematurely, re- 

gardless of birth weight, should be vaccinated at the same 
chronological age and according to the same schedule and 
precautions as full-term infants and children. Birth weight 
and size are not factors in deciding whether to postpone 
routine vaccination of a clinically stable premature infant 
(1~5--117), except for hepatitis B vaccine. The fit11 recom- 
mended dose of each vaccine should be used. Divided or 
reduced doses are not recommended (118). 

Studies demonsrrate that decreased seroconvecsion rates 
might occur among’certain premature infants with low birth 
weights (i.e., 12,000 grams) after administration of hepatitis 
B vaccine at birth (119). However, by chronologicat age 1 
month, all premature infants, regardless of initial birth weight 
or gestational age are as likely to respond as adequately as older 
and larger infants (UU-122). A premature infant born to 
HBsAg-posirive mothers and mothers with unknown 
HBsAg status must receive immunoprophyiaxis with hepa- 
titis B vaccine and hepatitis B immunoglobulin (HBIG) 
~12 hours after birth. If these infants weigh ~2,000 grams 

at birth, the initial vaccine dose should not be counted to- 
wards completion of the hepatitis B vaccine series, and three 
additional doses of hepatitis B vaccine should be adminis- 
tered, beginning when rhe infant is age 1 monrh. The opti- 
mal timing of the first dose of hepatitis B vaccine for 
premature infants of HBsAg-negative mothers with a birth 

weight of 52,000 grams has not beendetermined. How- 
ever, these infants can receive the first dose of the hepatitis 
B vaccine series ar chronological age 1 month. Premarure 
infants discharged from the hospital before chronological 
age 1 month can- also be administered hepatitis B vaccine at 
discharge, if they are medically stable and have gained weight 
consistently. 

Breast-Feeding and Vaccination 
Neither inactivated nor live vaccines administered to a lac- 

tating woman affect the safety of breasr-feeding for mothers 
or infants. Breast-feeding does not adversely affect immuniza- 
tion and is not a contraindication for any vaccine. Limited 
data indicate that breast-feeding can enhance the response 
to certain vaccine antigens (1.23). Breast-fed infants should 
be vaccinated according to routine recommended sched- 
ules (124-126). 

Alrhough live vaccines multiply within the mother’s body, 
the majority have nor been demonstrated to be excreted in 
human milk. Although rubellavaccine virus might be excreted 
in human milk, the virus usually does not infect the inf&nt. if 
infection does occur, it is we&tctleratedhecause the viruses are 
attenuated (127). Inactivatedj recombinant, subunit, polysac- 
charide, conjugatevaccines and toxoids pose no risk for mothers 
who.are breast-feeding or for their infants. 

VuccFnatilon &A Pregnancy 
Risk to a developing ferns from vaccination of the mother 

during pregnancy is primarily theoretical. No evidence exists 
of risk from vaccinaringpregnant women with inactivated vi- 
rus or bacterial vaccines or toxoids (128,129). Benefits of vac- 
cinating pregnant ‘women usually, outweigh potential risks 
when the likelihood of disease exposure is high, when in- 
fection would pose a risk to the mother or fetus, and when 
the vaccine is unlikely ta cause harm. 

Td toxoid is indicated routinely for pregnant women. Pre- 
viousIy vaccinated pregnant women who have not received a 
Td vaccination within the last ‘10 years should receive a booster 
dose. Pregnant’ women who are not immunized or only par- 
tially immunized against tetanus should complete the primary 
series (130).‘Depending qnwhen a woman seeks prenatal care 
and the required incervai between doses, one or two doses of 
Td can be administered before delivery. Women for whom 
the vaccine is indicated, butwho have not completed the rec- 
ommended three-dose series during pregnancy, should receive 
follow-up after delivery to ensure the series is completed. 

Women in the second and third rrimesters of pregnancy have 
been demonstrared to be at increased risk for hospitalization 
from influenza (132). The&ore, routine influenza vaccina- 
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tion is recommended for healthy women who will be be- ately after delivery. A woman known to be HBs&-positive 
yond the first trimester of pregnancy (i.e., 114 weeks of should be followed carefully co ensure that the infant re- 
gestation) during influenza season (usually December- ceives H?3K and begins the hepatitis 3 vaccine series 112 
March in the United States) (88). Women who have medi- hours after birch and that -the infant completes the recom- 
cat conditions that increase their risk For complications of mended hepadtis B vacciiie series (132). No known risk 
influenza should be vaccinated before the influenza season, 
regardless of the stage of pregnancy. 

exists for the fetus from passive immunization of pregnant 
women with immune globulin preparations. 

IPV can be administered to pregnant women who are at 
risk for exposure to wild-type poliovirus infection (4). Hepa- 
titis B vaccine is recommended for pregnant women at risk 
for hepatitis B virus infection (132). Hepatitis A, pneumo- 
coccal polysaccharide, and meningococcal polysaccharide 
vaccines should be considered for women at increased risk 
for those infections (43,133,134). 

Pregnant women who musr travel to areas where the risk 
for yellow fever is high should receive yellow fever vaccine, 
because the limited theoretical risk from vaccination is sub- 
stantially outweighed by the risk for yellow fever infection 
(22,135). Pregnancy is a contraindication for measles, 
mumps, rubella, and varicella vaccines. Although of theo- 
retical concern, no cases of congenital rubella or varicella 
syndrome or abnormalities attributable to fetal infection 
have been observed among infants born to susceptible 
women who received rubella or varicella vaccines during 
pregnancy (~$139. Because of the importance of prorect- 
ing women of childbearing age against rubella, reasonabfe 
practices in any immunization program include asking 
women if they are pregnant or intend to become. pregnant 
in the next 4 weeks, not vaccinating women who,state that 
they are pregnant, explaining the potential risk for the fe- 
tus to women who state that they are nor pregnant, and 
counseling women who are vaccinated not to become ,preg- 
nant during the 4 weeks after MMR vaccination (435, f37). 
Routine pregnancy testing of women of childbearing age 
before administering a iive-virus vaccine is not recommended 
(6). If a pregnant woman is inadvectently vaccinated ,or if 
she becomes pregnant within 4 weeks after MMR or vari- 
cella vaccination, she should be counseled regarding the 
theoretical basis of concern for the fetus; however, MMR or 
varicella vaccination during pregnancy should not ordinariIy 
be a reason to terminate pregnancy (68). 

The ability of a dinician to determine that a person is 
protected on the basis of their country of origin and their 
records alone is limited. Internationally adopted children 
shoutd receive vaccines according to &ommended sched- 
ules for chiidren in the United States. Only written docu- 
mentation should be accepted as evidence of prior 
vaccination. Written records are more likely to predict pro- 
tection if the vaccines, d&es of administration, intervals 
between doses, and the child’s age ar the rime of immuni- 
zation are comp&ble to the current U.S. recommenda- 
tions. Although vaccines with inadequate potency have been 
produced in other countries (13~,140), the majority of vac- 
cines used worldwide are produced with adequate quality 
control standards and are potent. 

The number of American, families ad?pting children from 
outside the United Stares has increased substantially in recent 
~ear.+(i4~tij;#+dvp te ‘t i reris irt countriesoftin*ave~- d- h 121: ^’ b h 
mu&&ion schedules that d&et from the recommended child- 
hood immunization schedule in the Unired States. Differences 
in the U.S. immunization schedule and those used in other 
countries include thevaccines.administered, the recommended 
ages of administration, and the number and timing of doses. 

Persons who receive MMR vaccine do not transmit the vac- 
cine viruses to contacts (g. Transmission of varicelia vaccine 
virus to contacts is rare (238). MMR and varicella vaccines 
should be administered when indicated to the children and 
other household contacts of pregnant women (~$8). 

All pregnant women should be evaluated for immunity to 
rubella and be tested for the presence of HBsAg (635,332). 
Women susceptible to rubella should be vaccinated immedi- 

Data are inconclusive regarding the extent to which an 
inrernationally adbpred child’s~immunization record reflects 
the child’s protection. A chitd’s record might indicate ad- 
ministration of MMR vaccine when only single-antigen 
measles vaccine was administered. A study of children 
adopted from the People’s Republic of China, Russia, and 
Eastern Europe determined that only 39% (range: 17%- 
88% by country) of children with documentation of >3 
doses of DTP before adoption had protective levels of diph- 
theria and tetanus antitoxin (142). However, antibody test- 
ing was performed by using a hemagglutination assay, which 
tends to underestimate protection and cannot directly be 
compared with antibody concentration (143). Another 
study measured antibody to diphtheria and tetanus toxins 
among 41 children who had records of having received 22 
doses of DTI? The majority of the children were from Rus- 
sia, Eastern Europe, and Asian countries, and 78% had re- 
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ceived all their vaccine doses in an orphanage. Overa& 94% munogenic. Repeating the vaccinations is an acceptable op- 
had evidence of protection against diphtheria (EIA r 0.1 tion. Doing so is usually safe and avoids the need to obtain 
IU/mL). A total of 84% had protection against tetanus (en- and inrerprec serologic tests. If avoiding unnecessary injec- 
zyme-linked immunosorbent assay [EL&A) > 0.5 IU!mL). tions is desired, judici&s use of serologic testing might be 
Among children without protective tetanus antitoxin con- 
centration, all except one had records of 23 doses of Gac- 

helpful in determining which immunizations are needed. 
This report probides guidance on possible approaches to 

tine, and the majority of nonprotective concentrations were evaluation and revaccination for each vaccine recommended 
categorized as indeterminate (ELISA = 0.05-0.49 IU/mL) universalljr for children in the United States (see Table 6 
(144). Reasons for the discrepant findings in these two.stud- and the following sectioiisf. 
ies probably relate to different laboratory methodologies; 
the study using a hemagglutination assay might have un- N&AR Vaccine 

derestimated the number of children who were protected. The simplesr approach to resolving concerns regarding 

Additional studies using standardized methodologies are MMR immunization among internatiot&ly adopred chil- 

needed. Data are likely to remain limited for countries other dren is to revaccinate With one or two doses of MMR vac- 

than the People’s Republic of China, Russia, and Eastern tine, depknding on the child’s age. Serious adverse events 

Europe because of the limited number of adoptees from after MMR vaccinations are rare (6). No evidence indicates 

other countries. that administering MMR vaccine increases the risk for ad- 

Physicians and other health-care providers can follow one verse reactions among per+~s who are already immune to 

of multiple approaches if a question exists regarding whether measles, mumps, or rubeh as a result of previous vaccina- 

vaccines administered to an international adoptee were im- tion or natural disease. Doses,of measles-containing vaccine 

TABLE 6. Approaches to the eveluatidn and vaccination of internationalty adopted childran 

Vaccine Recommended approach. Alternative approach 

Measles, mumps, and rub&la (MMA) Revaccinate with MMR 

/-la8mophilus influenzae type b (Hib) 

I 
Hepatitis 6 

Age-appropriate revaccination 

Serological testing for hepatitis B 
sudace antigen 

Poliovirus Revaccinate with inactivated poliovirirs 
vaccine (IPV) 

Diphtheria and tetanus toxoids and acellular 
pertussis (DTaP) 

Revaccinatjon with DTaP, with serologic 
testing for specific IgG antibady to tetanus 
and diphthetia toxins in the event 6f a 
severe local reaction 

Serologic testing for immunoglobutin G (I@) 
antibody to vaccine viruses indicated by 
vaccination record 

- 

Serologic testing for neutralizing antibody IO 
polovims types 1, 2, and 3 (limited availability), 
oracf@nister sin@% dose of IPV, followed by 
serologic te&ng for neutralizing antibody to 
poliovin& typ%s 1.2, and 3 

Children whose rec&s incjioate receipt of +3 
doses: SW&X@ testing far specific tgG ant&x& 
to diphtheriil and fetanus toxins before adminis- 
terin~addi?idn&l doses (see text), or administer 
.a sir@% titer dose of DTaP, followed by 
serological festing after 1 month for specific IgG 
antibody to diphtheria and tetanus toxins with 
revaccination a5 appropriate (see text) 

Varicella Age-appropriate vaccination of ohitdren who 
lack a reliable history of previous Wicella 
disease 

Pneumococcal Age-apprapliate vaccination 

_-.., ._ _-_. ̂ ____ - 
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administered before the first birthday should not be counted 
as part of the series (6). Alternatively, serologic testing for 
immunoglobulin G (IgG) antibody to vaccine viruses indi- 
cated on the vaccination record can be considered. Sero- 
logic testing is widely available for measles and rubella IgG 
antibody. A child whose record indicates receipt of monova- 
lent measles or measles-rubella vaccine at age 21 year and 
who has protective antibody against measles and rubella 
should receive a single dose of MMR, as age-appropriate to 
ensure protection against mumps (and rubella if measles 
vaccine alone had been used). If a child whose record indi- 
cates receipt of MMR at age 212 months has a protective 
concentration of antibody to measles, no additional vacci- 
nation is needed unless required for school entry 

Hib Vaccine 
Serologic correlates of protection for children vaccinated 

>2 months previously might be difficult to interpret. Be- 
cause the number of vaccinarions needed for protection 
decreases with age and adverse events are rare (24), age- 
appropriate vaccination should be provided. Hib vaccination 
is not recommended routineIy for children aged 15 years. 

Hepatitis B Vaccine 
Serologic testing for HBsAg is recommended for interna- 

tional adoptees, and children determined to be HBsAg- 
positive should be monitored for the development of liver 
disease. Household members of HBsAg-positive children 
should be vaccinated. A child whose records indicate re- 
ceipt of 3 doses of vaccine can be considered protected, 
and additional doses are not needed if 11 doses were ad- 
ministered at age 26 months. Children who received their 
last hepatitis B vaccine dose ,at age c6 months should re- 
ceive an additional dose at age 16 months. Those ‘who have 
received c3 doses should complete the series at the recom- 
mended intervals and ages (Table 1). 

Poliovirus Vaccine 
The simplest approach is to revaccinate internationally 

adopted children with IPV according to the U.S. schedule. 
Adverse events after IPV are rare (4)” Children appropri- 
ately vaccinated with three doses of OPV in economically 
developing countries might have suboptimal seroconversion, 
including to type 3 poliovirus (123, Serologic testing for 
neutralizing antibody to poliovirus types 1, 2, and 3 can be 
obtained commercially and at certain state health depart- 
ment laboratories. Children with “protective titers against 
all three types do not need revaccination and should com- 
plete the schedule as age-appropriate. Alrernately, because 
the booster response after a single dose of IPV is excellent 
among children who previously received OPV (.$I, a single 

dose of JI?V can be administered initially with serologic 
testing performed 1 month later. 

D&P Vaccine 
Vaccination providers can revaccinate a child with DTaP 

vaccine without regard to recorded doses; however, one con- 
cern regarding this approach is that data indicate increased 
rates of local adverse reactions after the fourth and fifth doses 
of DTP or RTaI! (42). If a revaccination approach is adopted 
and a severe local reaction occurs, serologic testing for spe- 
cific IgG antibody to tetanus and diphtheria toxins can be 
measured before administering additional doses, Protective 
concentration** indicates that furrher doses are unneces- 
sary and subsequent vaccination should occur ai age- 
appropriate. Wo established serologic correlates exist for 
protection against pertussis. 

For a child whose recoxd indicates receipt of 23 doses of 
DTP or DTaP, serologic resting for specific IgG antibody to 
both diphtheria and ‘tetanus toxin before additional doses 
is a reasonable approach. If a protective concentration is 
present, recorded doses can be considered valid, and the 
vaccination series should be completed as age-appropriate. 
Indeterminate an&body concentration might indicate im- 
munologic memory but antibody waning; serology can be 
repeated after a booster dose if the vaccination provider 
wishes to avoid revaccinatiou with a complete series. 

Alternately, for a child whose records indicate receipt of 
13 doses, a single booster dose can be administered, fol- 
lowed by serologic testing after 1 month for specific IgG 
antibody to both diphtheriri and tetanus toxins. If a pro- 
tective concentration is obtained, the recorded doses can 
be considered valid and the vadcination series completed as 
age-appropriate. Children with indeterminate conceatra- 
rion after a booster dose should be revaccinated with a com- 
plete series. 

Varicekz !&ceine 
Varicella vaccine is not administered in the majority of 

countries, A child who. lacks a reliabk medical history re- 
garding prior varicella disease should be vaccinated as age- 
appropriate (8). 

pneumococeaf. Vaccines 
Pneumococcal conjugare and pneumococcal polysaccha- 

ride vaccines are not administered in the majority of coun- 

wToxin neut+ation resting is reliable but not readily awlable. Enzyme 
immunoassay rests are the most readily available, although passive 
hemagglutination is available in terrain ar(fas. Physicians should Contact the 
laboratory pxformingtlies~tforint~lrtetErestandanJsandlimitations. Prorcaive 
con~enrrarions for diphtheria ate defined as ~0.1 WmL and for tetanus as 
rO.l-0.2 iWmL. 
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cries and should be administered as age-appropriate or as 
indicated by the presence of underlying medical conditions 
(2643). 

Altered lmmunocompetence 
ACIP’s statement regarding vaccinating immuno- 

compromised persons summarizes recommendations regard- 
ing the efficacy, safety, and use of specific vaccines and 
immune globulin preparations for immunocompromised 
persons (145). ACII? statements regarding individual vac- 
cines or immune globuhns contain additional information 
regarding those concerns. 

Severe immunosuppression can be the result of congeni- 
tal immunodeficiency, HIV infection, leukemia, lymphoma, 
generalized malignancy or therapy with alkylating agents, 
antimetabolites, radiation, or a high dose, prolonged course 
of corticosteroids. The degree to which a person is 
immunocompromised should be determined by a physi- 
cian. Severe complications have followed vaccination with 
live-virus vaccines and live bacterial vaccines among 
immunocompromised patients (146153). These patients 
should not receive live vaccines except in certain circum- 
stances that are noted in the following paragraphs. MMR 
vaccine viruses are not transmitted to contacts, and trans- 
mission of varicelia vaccine virus is rare (6138). MMR and 
varicella vaccines should be administered to susceptible 
household and other close contacts of immunocompromised 
patients when indicated. 

Persons with HLV infection are at increased risk for severe 
complications if infected with measles. No severe or on- 
usual adverse events have been reported after measles vacci- 
nation among HIV-infected persons who did not have 
evidence of severe immunosuppression (154-357). As a 
result, MMR vaccination is recommended for all HIV- 
infected persons who do not have evidence of severe immu- 
nosuppression+* and for whom measles vaccination wouid 
otherwise be indicated. 

Children with HIV infection are at increased risk for com- 
plications of primary varicella and for herpes zoster, com- 
pared with immunocompetent children (138,158). Limited 
data among asymptomatic or mildly symptomatic HIV- 
infected children (CDC class Nl or Al, age-specific CD4+ 

n As defined by a low agcspecific total CD4’ T lymphocyte count or a law CD4’ 
T lymphocytecounr as a percentage of tocal lymphocytes. ACIP recommendations 
for using MMR vaccine contain additional details regarding the criteria for 
severe immunosuppression in personS wtth HIV infection (Source: CDC. 
Measles, mumps, and rubella -vaccine use and strategies for elimination of 
measles, rubella, and congenital rubella syndrome and conrrol of mumps: 
recommendations of&Advisory Committeeon Immunization Pmctices [AWPI. 
MMWR 1998;47[No. RR-8]:1-57). 

lymphocyte percentages of 225%) indicate that varicella 
vaccine is immunogenic, effective, and safe (138,159). Va- 
riceha vaccine should be considered for asymptomatic or 
mildly symptomatic HIV-infected children in CDC class 
Nl or Al with age-specific CD4+ T lymphocyte percent- 
ages of ~25%. Eligible children should receive two doses of 
varitefia vaccine with a Sqmonth interval between doses 
(138). 

HIV-infected persons who are receiving regular doses of 
IGIV might not respond to varicella vaccine or MMR or its 
individual companent vaccines because of the continued 
presence of passively acquired. antibody. However, because 
of the potential benefit, measles vaccination should be con- 
sidered approximately 2 weeks before the next scheduled 
dose of XIV (if not otherwise contraindicated), although 
an optimal immune response is unlikely to occur. Unless 
serologic testing indicates that specific antibodies have been 
produced, vaccination should be repeated (if not otherwise 
contraindicated) after the recommended interval (TabIe 4). 
An additional dase of IGIV should be considered for per- 
sons on maintenance IGIV therapy who are exposed to 
measles 23 weeks after adrninistering,a standard dose (1 OO- 
400 mg/kg body weight)‘of IGIV. 

Persons with cellulac~immunodeficiency should not re- 
ceive varicella vaccine. However, AClP recommends that 
persons with impaired humoral immunity (e.g., 
hypogammaglobulinemia~ or dysgammagfobulinemia) 
should be vaccinated (.i38,I60). 

Inactivated, recombinanr, subunit, polysaccharide, and 
conjugate vaccines and tokoids can be administered to all 
immunocompromised patients, although response to such 
vaccines might be suboptimal. If indicated, all inactivated 
vaccines are recommended for immunocompromised per- 
sons in usual doses and schedules. In addition, pneumo- 
coccal, meningococcak and Hib vaccines are recommended 
specifically for certain groups of immunocompromised pa- 
tients, including those with fimctional or anatomic asplenia 
(145,ZGl). 

Except for influenza vaccine, which should be adminis- 
tered annually C&S), vaccination during chemotherapy or 
radiation therapy should be avoided because antibody re- 
sponse is suboptimal. Patients vaccinated while receiving 
immunosuppressive therapy or in the 2 weeks before start- 
ing therapy should be considered unimmunized and should 
be revaccinated 23 months after therapy is discontinued. 
Patients with leukemia in remission whose chemotherapy 
has been terminated for 3 months can receive live-virus 
vaccines. 

I 
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Corficosteroids 
The exact amount of systemically absorbed corticoster- 

oids and the duration of administration needed to suppress 
the immune system of an otherwise immunocompetent 
person are not well-defined. The majority of experts agree 
that corticosteroid therapy usually is not a contraindica- 
tion to administering live-virus vaccine when it is shost- 
term (i.e., <2 weeks); a low to moderate dose; long-term, 
alternate-day treatment with short-acting preparations; 
maintenance physiologic doses (replacement therapy); or 
administered topically (skin or eyes) or by intra-articular, 
bursal, or tendon injection (145). Although of theoretical 
concern, no evidence of increased severity of reactions to 
live vaccines has been reported among persons receiving 
corticosteroid therapy by aerosol, and such therapy is not a 
reason to delay vaccination. The immunosuppressive effects 
of steroid treatment vary, but the majority of clinicians con- 
sider a dose equivalent to either 22 mg/kg of body weight 
or a total of 20 mg/day of prednisone or equivalent for chil- 
dren who weigh s-10 kg, when ‘administered for 22 weeks 
as sufficiently immunosuppressive to raise concern regard- 
ing the safety of vaccination with live-virus vaccines 
(84,145). Corticosteroids used in greater than physiologic 
doses also can reduce the immune response to vaccines. 
Vaccination providers should wait 21 month after discon- 
tinuation of therapy before administering a live-virus vac- 
cine to patients who have received high systemically 
absorbed doses of corticosteroids for 22 weeks. 

Vaccination of Hematopoietic 
Stem Cell Transplant Recipients 

Hematopoietic stem cell transplant (HSCT) is the infu- 
sion of hematopoietic stem celis from a donor into a patient 
who has received chemotherapy and often radiation,. both 
of which are usually bone marrow ablative. HSCT is used 
to treat a variety of neoplastic diseases, hematologic disor- 
ders, immunodeficiency syndromes, congenital enzyme 
deficiencies, and autoimmune disorders. WSCT recipients 
can receive either their own cells (i.e., autologous HSCT) 
or cells from a donor orher than the transplant recipient 
(i.e., allogeneic HSCT). The source qf the transplanted srem 
cells can be from either a donor’s bone marrow or periph- 
eral blood or harvested from the umbilical curd of a new- 
born infant (162). 

Antibody titers to vaccine-preventable diseases (e.g., teta- 
nus, poliovirus, measles, mumps, rubella, and encapsulated 
bacteria) decline during the I-4 years after allogeneic or au- 
tologous HSCT ifthe recipient is not revaccinated (IGS-167). 
HSCT recipients are at increased risk for certain vaccine-pre- 

ventable diseases, including those caused by encapsulated 
bacteria (i.e., pneumococcal and Hib infections). As a re- 
s&t, HSCT recipients should be routinely revaccinated af- 
ter HSCT’ regardless of the source of the transplanted stem 
cells. Revaccination with inactivated, recombinant, subunit, 
polysaccharide, and Hib vaccines should begin 12 months 
after HSCT (162). An exception to this recommCndation 
is for influenza vaccine, which should be administered at 
26 monrhs after PISW and annually for the life of the re- 
cipient thereafter. MMR vaccine shoutd be administered 
24 months after transplantation if the HSCT recipient is 
presumed to be immunocompetent. Varicella, meningo- 
coccal, and pheumococcal conjugate vaccines are not rec- 
ommehded for HSCT recipients because of insufficient 
experience using these vaccines among HSCT recipients 
(162). The househoid aid others close contacts of HSCT 
recipients and health-care workers who care for H$CT re- 
cipients, should be appropriately vaccinated, including 
against influenza, .measles, and varicella. Additional details 
of vaccinaeion of HSCT recipients and their contacts can 
be found’ in a specific CDC report on this topic (162). 

Vaccinating Perscms with Bleeding 
Disorders and~rrsiPrqans Receiving 
Anticoaguisni “Fsrer~lpy 

Persdns with bleeding disorders (e.g.. hemophilia) and 
persons receiving anti&agulanr therapy have an increased 
risk for acquiring hepatitis B and at least the same risk as 
the general popwlation of acquiring other vaccine- 
preventable diseases. However, because of the risk for he- 
macorna formation afker injections, intramuscular injections 
are often avoided, amung persons with bleeding disorders 
by using the subcutaneous,or intradermal routes for vac- 
cines that are administered normally by the intramuscular 
route. Hepatitis B vaccine +dministered intramuscularly to 
153 persons with hernophiba by using a 23-gauge needle, 
followed by sieady pressure to the site for l-2 minutes, 
resulted in a 4% bruising gate with no patients requiring 
factor supplementation (I&I). Whether antigens that pro- 
duce more local reactions (e.g., pertussis) would produce 
an equally low rate of bruisipg is unknown. 

When hepatitis B or any other intramuscular vaccine is 
indicated for a patient with a bleeding disorder or a petson 
receiving anticoagulant therapy, the vaccine should be ad- 
minisrered intramuscularly if, in the opinion of a physician 
familiar with the patienti bleeding risk, the vaccine can be 
administeied with reasonable safe?ty by this route. If the 
patienr receives antihemophilia or similar therapy, intra- 
musc&r vaccinaciuns can be scheduled shortly after such 
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therapy is administered. A fine needle k23 gauge) should 
be used for the vaccination and firm pressure applied to the 
site, without rubbing, for 2 minutes. The patient or farn- 
ily should be instructed concerning the risk for hematoma 
from the injection. 

Vaccination Records 
Consent to Vaccinate ’ 

The National Childhood Vaccine Injury Act of 1986 (42 
U.S.C. 4 3OOaa-26) requires that a[1 health-care providers 
in the United States who administer any vaccine covered by 
the actss must provide a copy of the relevant, current edi- 
tion of the vaccine information. materials that have been 
produced by CDC b e ore administering each dose of the f 
vaccine. The vaccine information material must be provided 
to the parent or legal representative of any child or to any 
adult to whom the physician or other health-care provider 
intends to administer the vaccine. The Act does not require 
that a signature be obtained, but documentation of con- 
sent is recommended or required by certain state or local 
authorities. 

Provider Records 
Documentation of patient vaccinations helps ensure that 

persons in need of a vaccine receive it and that adequately 
vaccinated patients are not overimmunized, possibly increas- 
ing the risk for local adverse events (e.g., tetanus toxoid). 
Serologic test results for vaccine-preventable diseases (e.g., 
those for rubella screening) as well as documented episodes 
of adverse events also should be recorded in the permanent 
medical record of the vaccine recipient. 

Health-care providers who administer vaccines covered 
by the National Chiidhood Vaccine Jnjury Act are requi.ret! 
to ensure that the permanent medical record of the rectpr- 
ent (or a permanent office log or file) indicates the date the 
vaccine was administered, the vaccine manufacturer, the 
vaccine lot number, and the name, address, and title of the 
person administering the vaccine. Additionally, the provider 
is required to record the edition date of the vaccine infor- 
mation materials distributed and’ the date those materials 
were provided. Regarding this Act, the term health-cdrepra- 
vider is defined as any licensed health-care professional, or- 
ganization, or institution, whether private or public 
(including federal, state, and local departments and agen- 
cies), under whose authority a specified vaccine is adminis- 

$lAs of January 2002, vaccines covered by the am include diphtheria, tetanus, 
penussis, measles, mumps, rubella, poliovirus, hepatitis B, Hib, varicella, and 
pneumococcal conjugare. 

tered. ACfP recommends that- this same information be 
kept for all vaccines, not just for those required by the Na- 
tional-childhood Vaccine Injury Act. 

Patients’ Persqnal Records 
Official immunization cards have been adopted by every 

state, territory, and the Districr of Columbia to encourage 
uniformity of records and to facilitate assessment of immu- 
nization status by schools and child care centers. The records 
also are key tools in immunization education programs aimed 
at increasing parental and patient awareness of the need for 
vaccines. A permanent immunization record c&d should 
be established for each newborn infant and maintained by 
the parent or guardian. In’ certain states, these cards are 
distributed to newt mothers -before discharge from the hos- 
pital. Using immunization record cards For adolescents and 
adults also, is encouraged. 

Registries 
Immunization registries are confidential, population- 

based, computerized information systems that collect uac- 
cination data for as many children as possible within a 
geographic area. Registries are a critical tool that can in- 
crease and sustain increased vaccination coverage by con- 
solidating vaccination records af children from multiple 
providers, generating reminder and recall vaccination no- 
tices for each child, and providing offtciaS. vaccination forms 
and vaccination coverage assessments (IGY). A fully opera- 
tional immuniza.tion ,registry alSo can prevent duplicate vac- 
cinations, limir missed~appointments, reduce vaccine waste, 
and reduce staff time required to produce or locate immu- 
nization records or certificates. The National Vaccine Advi- 
sory Committee strongly. encourages development of 
community- or state-based immunization registry systems 
and recommends that vaccination providers participate in 
these registries whenever possible (170,171). A 95% par- 
ticipation of children aged ~6 years in fully operational 
populatibn-based immunization registries is a national 
health objective for 2010 (172). 

Modern vaccines are safe and effective; however, adverse 
events have been reported after administration of all vaccines 
(82). Th,ese events range from frequent, minor, local reactions 
to extremely rare, severe, systemic illness (e,g., encephalopa- 
thy). Establishing evidence for cause-and-effect relationships 
on the basis of case reports and case series alone is impos- 
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sible because temporal association alone does not necessar- the table is proven, thus avoiding the need to prove actual 
ily indicate causation. Unless the syndrome chat occuts af- causation in an individual case. Claimants also can prevail for 
ter vaccination is clinically or pathologically distinctive, more conditions nor listed in the table if they prove causation. Inju- 
detailed epidemiologic studies to compare the incidence of ries after admiuistration of vaccines not listed in the legisia- 
the event among vaccinees with the incidence among un- rion authorizing the program are not eligible for 
vaccinated persons are often necessary. Reporting adverse compensation through the program. Additional informa- 
events to public health authorities, including serious events, tion is available from the following: 
is a key stimulus to developing studies to confirm or refute National Vaccine Injury Compensation Program 
a causal association with vaccination. More complete infor- Heaith Resourc& and Services Administration 
mation regarding adverse reactions to a specific vaccine can Parklawn Building, Room 8-46 
be found in the ACIP recommendations for that vaccine 5600 Fishers Lane 
and in a specific statement on vaccine adverse reacrions (82). Rockville, MD 20857 

The National Childhood Vaccine Injury Act requires 
health-care providers to report selected evenrs occurring af- 
ter vaccination to the Vaccine Adverse Event Reporting Sys- 
tem (VAERS). Events for which reporting is required appear 
in the Vaccine Injury Table. sJ Persons other than health- 
care workers also can report adverse events to VAERS. Ad- 
verse events other than those that must be reported or that 
occur after administration of vaccines not covered by the 
act, including events that are serious or unusuat, also should 
be reported to VAERS, even if the physician or other health- 
care provider is uncertain they are related causally. VAERS 
forms and instructions are available in the FDA Drug Bul- 
letin, by calling the 24-hour VAERS Hotline at 800-822- 
7967, or from the VAERS website at http:l/www.vaers.org 
(accessed November 7, 2001). 

Telephone: 800-338-2382 {24-hour recording) 
Internet: http:// www.hrsa.gov/bhpr/vicp (accessed 

November 7, ?OQl) 
Persons wishing to file a ciaim for vaccine injury should 

call or~write the following. 
U.S. .Court ofFederal Claims 
717 Madison Place, N.W. 
Washington, D.C. 20005 
Telephone: 20221%9657 

Benefit and-Fbk Communication 

Vaccine Injwy Compensaticrn Program 
The National Vaccine Injury Compensation Program, es- 

tablished by the National Childhood Vaccine Injury Act, is a 
na-fault system in which persons thought to have suffered an 
injury or death as a result of administration of a covered vac- 
cine can seek compensation. The program, which became op- 
erational on October 1, 1988, is intended as an alternative to 
civil litigation under the traditional tort system in that negh- 
gence need not be proven. Claims arising from covered vac- 
cines must first be adjudicated through the program before 
civil litigation can be pursued. 

Parents, ,guardians, legal representatives, and adolescent 
and adult patients should be informed regarding the ben- 
efits and- risks of vaccines in understandable language. Op- 
porrunity for questions should be provided before each 
vaccination. Discussion of the benefits and risks of vaccina- 
tion is sound medical practice and is required by iaw. 

The program relies on a Vaccine Injury Table listing the vac- 
cines covered by the program as well as the injuries, disabili- 
ties, illnesses, and conditions (including death) for which 
compensation might be awarded, The table defines the time 
during which the first symptom or substantial aggravation of 
an injury must appear after vaccination. Successft4 claimants 
receive a legal presumption of causation if a condition listed in 

The National Childhood Vaccine Injury Act requires that 
vaccine information mate&h be developed for each vaccine 
covered by the Act. These materials, known as l&+ze ITP 
formation Statemerzts, must .be provided by all pubbc and 
private vaccination providers each time a vaccine is admin- 
istered. Copies of Vaccine Information Statements are avail- 
able from state heal& authorities responsible for 
immunization, or they can be obtained from CDC’s Na- 
tional Immunization Program website at http:// 
www.cdc.gov/nip (accessed .November 7, 2001). Transta- 
tions ofvaccine Information Statements into languages other 
than English are available from certain state immunization 
programs and from the Immunization Action Coalition 
websire at http:/lwww..immunize.org (accessed November 7, 
2001). 

~‘TheVacdneinjury Table can beobtained from theVaccinslnju~Comprnsation 
Program Internet site at <hcrp://www.hrsa.dhhs.govIbhpr/vicpirabIe.hrm> 
(accessed November 7, 2001). 

Health-care providers should anticipate that certain par- 
ents or patients will question the need for or safety of vacci- 
nation, refuse certain vaccini%s, or even reject all vaccinations. 
A limited number of persons might have religious or per- 
sonal objections to vaccinations. Others wish to enter into 

_~ _ __ _ .__ -__---  1 - - - - - - - -1^  
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a dialogue regarding the risks and benefits of certain vat- 
tines. Having a basic understanding of how patients view 
vaccine risk and developing effective approaches in dealing 
with vaccine safety concerns when they arise is imperative 
for vaccination providers. 

Each person understands and reacts to vaccine informa- 
tion on the basis of different factots,,including prior experi- 
ence, education, personal values, method of data 
presentation, perceptions of the risk for -disease, perceived 
ability to control those risks, and their risk preference. In- 
creasingly, through the media and nonauthoritarive Internet 
sites, decisions regarding risk are based on inaccurate infor- 
mation. Only through direct dialogue with parents and by 
using availabie resources, health-care professionals cari pre- 
vent acceptance of media reporrs and information from 
nonauthoritative Internet sites as scientific fact. 

When a patent or patient initiates discussion regarding a 
vaccine controversy, the health-care professional should dis- 
cuss the specific concerns and provide factual informarion, 
using language that is appropriate. Effective, empathetic 
vaccine risk communication is essential in responding to 
misinformation and concerns, although recognizing that for 
certain persons, risk assessment and decision-making is dif- 
ficult and confusing. Certain vaccines might be acceptable 
to the resistant parent. Their concerns shotild then be ad- 
dressed in the context of rhis information, using the Vac- 
cine Information Statements and dffering other resource 
materials (e.g., information available on the National Im: 
munization Program website). 

Although a limited number of providers might choose to 
exclude from their practice those patients who question or 
refuse vaccinarion, the mote effective public health .strategy 
is to idenri+ common ground and’discuss measures chat 
need to be followed if the patient’s decision is,to defer vac- 
cination. Health-care providers can reinforce key points re- 
garding each vaccine, including safe&, and emphasize risks 
encountered by unimmunized children. Parents should be 
advised of state laws pertaining KO school or child care en- 
try, which might require that unimmunized children stay 
home from school during outbreaks. Documentation of these 
discussions in the patient’s record, including rhe refusal to 
receive certain vaccines (i.e., infotmed refusal), might re- 
duce any potential liability if a vaccine-prevent&e disease 
occurs in the unimmunized patient. 

Vaccination Programs 
The best way to reduce vaccine-preventable diseases is to 

have a highly immune population. Universal vaccination is 

a critical part of quality health- care and should be accom- 
plished through routine and intensive vaccination programs 
implemented in physici?& offices and in public health clin- 
ics. Programs should be e&btished and maintained in all 
communities‘ to ensure vaccination of all children at the 
recommended age*, In addition, appropriate vaccinations 
should be available for all adolescents and adults. 

Physicians and other pediatric vaccination providers 
should adhere to the standards for child and adofescent.im- 
munization practices (1). These standards define appropri- 
ate vaccination practices for both the public and private 
sectors. The standards provide guidance on practices that 
will result in efiminating, barriers to vaccination. These in- 
clude practices aim&l gt elilnin&ing unnecessary pretequi- 
sites for receiving vaccinations, eliminating missed 
opportunities co vaccinate, improving procedures to assess 
vaccination needs; enhancing knowledge regarding vacci- 
nations among parents and providers, and improving the 
management and reporting of adverse events, Additionally, 
the standards address the imporrance of recall and reminder 
systems and using assessm&ts to monitor clinic ot office 
vaccination coverage levels among patients. 

Standards of practice, also have been published to increase 
vaccination coverage among ad&s (2). Persons aged 265 
years and all adults with medical conditions that place them 
at risk for pneumococal disease should receive 21 doses of 
pneumococcal polysaccharide vaccine. All persons aged 250 
years and those with medical conditions rhac increase the 
risk for complications from influenza should receive annual 
influenza vaccination. All ad& should complete a primary 
series of t&anus and diphtheria toxoids and receive a booster 
dose every 10 years. Aduic vticcinadon proprams also should 
provide MMR and varicella vaccines whenever possible to 
anyone susceptible to measles, mumps, rubella, or varicella. 
Persons born after 1956 who are attending college (or other 
posthigh school educatianal institutions), who are employed 
in environments that place them at increased risk for .measles 
transmissicm (e.g., health-care facilities), or who are travel- 
ing to areas with endemic measles, should have documen- 
rarion of having -received -two doses of MMR on or after 
their firsf birthday ot other evidence of immunity (6,173). 
All other adults born after 1956 shouid have documenta- 
tion of21 doses of MMR vaccine on or after their first birth- 
day or have other evidence of immunity. No evidence 
indicates that administering MMR vaccine increases rhe 
risk for adverse reactions among persons who are already 
immune to measles, mumps, or rubella as a result of previ- 
ous vaccination or disease. ‘Widespread use of hepatitis B 
vaccine is encouraged for all persons who might be at in- 
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creased risk (e.g., adolescents and adults who are either in a 
group at high risk or reside in areas with increased rares,of 
injection-drug use, teenage pregnancy, or sexually trans- 
mitted disease). 

Every visit to a physician or other health-care provider 
can be an opportunity to update a patieni’s immunization 
status with needed vaccinations. Official heafth agencies 
should take necessary steps, including developing and en- 
forcing school immunization requirements, ,to ensure that 
students at all grade levels (including college) and those in 
child care centers are protected against vaccine-preventable 
diseases. Agencies also should encourage institutions (e.g., 
hospitals and long-term care facilities) to adopt policies re- 
garding the appropriate vaccination .of patients, residents, 
and employees (173). 

Dates of vaccination (day, month, and year} should be 
recorded on institutional immunization records (e.g., those 
kept in schools and child care centers). This record will 
facilitate assessments that a primary vaccination series has 
been completed according to an appropriate schedule and 
that needed boosrer doses have bee& administered at the 
appropriate time. 

The independent, nonfederal Task,Force on Community 
Preventive Services (the Task Force) gives public health 
decision-makers recommendations on population-based in- 

terventions to promote he&h and prevent disease, injury, 
disabifity and premature de;?th: The recommendations are 
based on systematic reviews of the scientific literature re- 
garding effectiveness~ &d cost-effectiveness of these inter- 
ventions. In addition; the TaSk Force identifies critical 
information” regarding the other effecrs of these interven- 
tions, as wel as the applicability to specific populations 
and setrings and the potential barriers to implementation. 
This ioformation’is available through the Internet at 
http://www.thecommunityguide.org (accessed November 7, , 
2001). 

Beginning in 1996, the TFk Force systematically reviewed 
published evidence on the effectiveness and cost-effectiveness 
of population-based interveneions to increase coverage of vac- 
cines recommended ‘for routine use among children, ado- 
lescents, and adults. A total of 197 articles were identged 
that evaluated a relevant intervention, met inclusion crite- 
ria, and were published during 1980-I 997. Reviews of 17 
specific interventions were published in 1999 (174-176). 
Using the results bf their r&view, the Task Force made rec- 
ommendarions regarding t!he use of these interventions 
(177). A number of interventions were identified and rec- 
ommended on the basis of published evidence. The inter- 
ventions and the recommendatiotis are summarized in this 
report (Table 7). 

TABLE 7. Summary .of recommendations regarding interventions to improve coverage of vaccines recommended for routine use 
among children, a&descents, and addlts’ 

Intervention 
Interventions that inwease community demand for iNlnlUnizations 
Client reminder or recall systems 
Multicomponent interventions, including education 
School-, child care-, and college-entry requirements 
Community education atone 
Clinic-based education 
Patient or family incentives or sanctions 
Client-held medical records 

Reccimmendatbn 

Strongly recommended 
Strongly recommended 
Recommen&d 
lnsuffiient evidence 
Insufficient evidence 
Insufficient evidence 
Ins&f icient evidence 

Interventions that enhance access to vaccination servkes 
Reducing out-of-pocket costs Strongly rffcommended 
Enhancing access through the U.S. Department of 

Agriculture’s Women, Infants, and Children program 
Recommended 

Home visits, outreach, and case management 
Enhancing access at child care centers 
Enhancing access at schools 
Expanding access in health-care settings 
interventions that target providers 
Reminder or recall systems 
Assessment and feedback 
Standing orders 

Recommended 
Inswff icient evlderice 
Insufficient evidence 
Recomrnen&d as part of multicomponent intententions only 

Strongly reccmmendad 
Strongly recommended 
Strongly recomminded 

Provider education alone lnsulfi@ent evidence 
‘Adapted from Task Force on Community Preventive Services. Recommendations fegading interventions to improve vaccination coverage in children, 

adolescents, and adults. Am J Prev Med 2000;18(1 Suppl):92-6. 
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Vaccine Information Sources Amerjqan Academy ar9 Family 
In addition to these general recommendations, other 

sources are available that contain specific and updated vac- 
cine information. 

Information from the professional organizarion of family 
physicians is available at hctP:/lwww.aafp.org (accessed No- 
vember 7,2OOI). 

National Immunization Information 
Hotline Immunizat{qp A&n* Coalition 

The National Immunizarion Information Hotline, is sup- 
ported by CD65 National Immunization Program and pro- 
vides vaccination information for he&h-care providers and 
the public, 8:OO am-11:OO pm, Monday-Friday: 

Telephone (English): 800-232-2522 
Telephone (Spanish): 800-232-0233 
Telephone (TTY): 800-243-7889 
Internet: http://www.ashastd.org 

(accessed November 7, 2001) 

This source provides extensive free provider and patient 
information, including translations of Vaccine Information 
Statements into multiple languages. The Internet address 
is http:/lwww.immunize.org (accessed November 7, 2001). 

National Network hr Immunization 
Itiformqtion 

CDC’s National Immunization Program 
CDC’s National Immunization Program website provides 

direct access to immunization recommendations of the Advi- 
sory Committee on Immunization Practices (AC@), vaccina- 
tion schedules, vaccine safety information, publications, 
provider education and training, and links to other 
immunization-related websites. Ic is located at http:// 
www.cdc.gov/nip (accessed November 7, 2001). 

This information source is provided by the Infectious Dis- 
eases Society ofAmerica, Peiiatric Infectious Diseases Society, 
AAP, American Nurses Association, and other professional 
organizations. It provides objective, science-based information 
regarding vaccines for the public and providers. The Internet 
site is http://~.im~uni~~io~info.org (accessed November 
7,200i). 

Vaccine !$ducahri Center 

Morbidity and Morf&y Weekf&Repcw9 
ACIP recommendations regarding vaccine use, statements 

of vaccine policy as they are developed, and reports of specific 
disease activity are published by CDC in the Morbidity and 
Mortality Weekly Report (MMWR) series. Electronic 
subscriptions are free and available at http:llwww.cdc.govl 
subscribe.html (accessed November 7, 2001). Printed sub- 
scriptions are available at 

Located at the Children’s Hospital ofPhiladelphia, this source 
provides patient and provider information. The Internet ad- 
dress is http:lfwww.vaccine.chopedu (accessed November 7, 
2001). 

Institute far Vaccin(e Safety 

Superintendent of Documents 
US. Government Printing Office 
Washington, D.C. 20402-9235 

Located at Johns Hopkins University School of Public 
Health, this source provides information regarding vaccine 
safety concerns and objective and timely information to health- 
care providers and parents.‘It is available at http:// 
www.vaccinesafety.edu faecessed November 7, 2001). 

American Academy of Pediatrics (AkhP) 
Every 3 years, AAP issues the Red Book: Report of the Com- 

rniuee on hfeaious Diseases, which contains a composite sum- 
mary ofAAI? recommendations concerning infectious diseases 
and immunizations for infants, children, and adolescents. 

Telephone: 888-227-1770 

Nu?i-onal ~~~~~~~~~ fur Immunization 
This national organization encourages greater acceptance and 

use ofvaccinations for all ages through partnerships with pub- 
lic and private organizations. Their Internet address is http:// 
wwwpartnersforimmunizationorg (accessed November 7, 
2001). 

Internet: http:l/www.aap.org 
(accessed November 7, ZOOI) 

State and local heahh departments provide technical advice 
through hotlines, decaonic mail, and Internet sites, includ- 
ing printed information regarding vaccines and immunization 
schedules, posters, and other educational materials. 
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Abbreviations Used 
in This Publkation 

AAFP 
AAP 
ACIP 
DT 
DTaP 

American Academy of Family Physicians 
American Academy of Pediatrics 
Advisory Committee on Immunization Practices 
pediatric diphtheria-tetanus toxoid 
diphtheria and tetanus toxoids and acellular 

pertussis vaccine 
DTP diphtheria and tetanus toxoids and whole-cell 

pertussis vaccine 
EIA/ELISA enzyme immunoassay 
FDA Food and Drug Administration 
GBS Guillain-Barr6 syndrome 
HBIG hepatitis B immune globulin 
HbOC diphtheria CRM,,, (CRM, cross-reactive 

material) protein conjugate 
HBsAg hepatitis B surface antigen 
Hib Haemopbilus dnjluewe type b 
HIV human immunodeficiency virus 
HSCT hematopoietic stem cell transplant 
his immunoglobulin G 
IGrV intravenous immune globulin 
IPV inactivated poliovirus vaccine 
JIs jet injectors 
MMR measles, mumps, rubeHa vaccine 
OPV oral poliovirus vaccine 
OSHA Occupational Safety and Health Administr,ation 
PCV pneumococcal conjugate vaccine 
PPD purified protein derivative 
PRP-OMP polyribosylribitol phosphate-meningococcal 

outer membrane protein 
PRP-T PRP-tetanus 
WV pneumococcal polysaccharide vaccine 
Td adult tetanus-diphtheria toxoid 
VAERS Vaccine Adverse Event Reporting System 
VAPP vaccine-associated paralytic polio 

Definitions Used in This “Report 
Adverse event. An untoward event that occurs after a vac- 

cination that might be caused by the vaccine product or 
vaccination process. It incfudes events that are 1) vaccine- 
induced: caused by the intrinsic characteristic of the vac- 
cine preparation and the individual response of the vaccinee; 
these events would not have occurred without vaccination 
(e.g., vaccine-associated paralytic poliomyelitis); 2) vaccine- 
potentiaced: would have occurred anyway, but were: pre- 
cipitated by the vaccination (e.g., first febrile seizure in a 
predisposed child); 3) programmatic error: caused by rech- 

nicat errors in vaccine prepararion, handling, or adminis- 
cfarion; 4) coincidental: associated temporally with vacci- 
nation by chance br caused by underlying illness. Special 
studies’are needed to determine if an adverse eveni: is a reac- 
tion or the result OF an&her cause (Sources: Chen RT. Spe- 
cial mechodogogical i-saves in pharmacoepidemiology studies 
of vaccine safety. In: Strom BL, ed. Pharmacoepidetniolog 
Srd ed. Sussex, Englatid: John Wiley & Sons, 2000:707- 
32; and Fe&he1 GM, Lane PA, Livengood JR, Horwitz 
SJ, Menkes $3, Schwarn JE Adverse events following im- 
munization: assessing probability of causation. Pediatr 
Neural 1989;5:287-90). 

Adverse reaction. An undesirable medical condition that 
has been demonstrated to be caused by a vaccine. Evidence 
for the causal r+a$onship is usually obtained through ran- 
domized qlinicai trials, controlled epidemiologic studies, 
isolation of rhe vaccine strain from .the pathagenic site, or 
recurrence of the condition with repeated vaccination (i.e., 
rechallenge); synonyms include side effect and adverse ef- 
fect). 

Imm~nobidogic. Antiger& substances (e.g., vaccines and 
toxoids) or antibod&concaining preparations (e.g., globu- 
lins and antiroxins) fzor& human or animal donors. These 
products: are used for acti\ie or passive immunization or 
therapy. The following are’ examples of immunobiologics: 

Vaccine. A suspension of live (usually attenuated) or 
inactivated microorganisms (e.g., bacteria or viruses) or 
fractions thefeof adminisrered to induce immunity and 
prevent, infectious disease or its sequelae. Some vaccines 
contain highly defined antigens (e.g., the polysaccha- 
ride of H~&zopAiltrr in$&-nzap type b or the surface 
awigen of hepatitis B); dthers have antigens that are 
complex or incompletely defined (e.g., killed Bordece(la 
permk or live atrenuated viruses). 

Toxoid. A modified bacterial toxin chat has been 
made nontoxic, but retains the ability to stimufate the 
formation of antibodies to the toxin. 

Itimune glob+, A sterile solution containing an- 
tibodies, whick are usually obtained from human blood. 
It is bbtatned by cold ethanol fractionation of large, pools 
of blood plasma and contains 150/a-18% protein. In- 
tended for intramuscular adminisrration, immune 
‘glabulin is primarily indicated for routine maintenance 
of immunity among certain immunodeficient persons 
and for passive protection against measles and 
hepatitis A. 

Intmvenaus immune globulin. A product derived 
from blood plasma from a donor pool sitiilar to the 
immune globulin pool, but prepared so chat it is suit- 
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able for intravenous use. Intravenous immune globulin 
is used primarily for replacement therapy in primary 
antibody-deficiency disorders, fat treatment of Kawasaki 
disease, immune thrombocytopenic purpura, 
hypogammaglobulinemia in chronic lymphocytic leu- 
kemia, and certain cases of human immunodeficiency 
virus infection (Table 2). 

Hyperimmune globulin (specific). Special prepara- 
tions obtained from blood plasma from donor pools 
preselected for a high antibody content against a spe- 
cific antigen (e.g., hepatitis B immune’globulin, vari- 
cella-zoster immune globulin, rabies immune globulin, 
tetanus immune globulin, vaccinia immune globulin, 
cytomegalovirus immune globulin, respiratory syncy- 
tial virus immune globulin, botulism immune gIobu- 
iin). 

Monoclonal antibody. An antibody product prepared 
from a single iymphocyce clone, which contains only 
antibody against a single microorganism. 

Antitoxin. A solution of antibodies against a toxin. 
Antitoxin can be derived from either human (e.g., teta- 
nus antitoxin) or animal (usually equine) sources (e.g., 
diphtheria and botulism antitoxin). Antitoxins are used 
to confer passive immunity and, for treatment. 

Vaccination and hxnunizati~n, The terms vaccine and 
vaccinatjon are derived from vucca, the Latin term for cow. 
KC’ne was the term used by Edward Jennet to describe 
material used {i.e., cowpox virus) to produce immunity to 
smallpox. The term ~accinatidn was used by Louis Pasteur 
in the lYh century CO include the physical acr of adminis- 
tering any vaccine or toxoid.‘ fmmunizdm is a more indu- 
sive term, denoting the process of inducing or providing 
immunity by admit&e&g an immunobiologic. Immuni- 
zation can be active or passive. AC& immunization is the 
production of antibody or other immune responses through 
administration of a vaccine or toxoid. Passive immunization 
meansrhe provision of temporary immunity by the admin- 
istration of preformed ‘anribodies. Four rypes of 
immunobiologics are administered for passive immuniza- 
tion: .I) pooled human immune globulin or intravenous 
immune globuiin, 2) hyperimmune globulin (specific) 
preparations, 3) monoclonal antibody preparations, and 4) 
antiroxins from nonhuman sources. Although persons of- 
ten use the terms vdccin~$ion and immunization inter- 
changeably in reference to active immunization, the terms 
are not synonymous because the administration of an 
immunobiologic cannot be equated automatically with de- 
velopment of adequate immunity. 
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Goat and Oktiectives 
This W+ZW’R provides generat guidelines on immunizations. These recommendarIon.s were developed by CDC stafT,theAdvisory Commirtee on !mmunimrion Pacrices 
(ACIP), and the American Academy of Family Physicians {AAFP). The goal of this report is to improve vaccination pr$ctices in the Wnired States. Upon complerion of this 
activity, the reader shoutd be able to a) identi$ valid contraindicarions and’ precautions for commonIy used vaccines; b) Locate the minimum age and minimum spacing 
benveen doses for vaccines routinely used in the United States; c) describe recomniended methods for adininintarion of v&&s; and d) disc requirements for vaccxnation 
providers as specified by the National Childhood Vaccine Injury Act of 1986. 

To receive co&n&g education credit, pie&e mswer cdl,of the foflcwing &estims. 

1. Which of the following is not a vaccinatipn provider requirement as 7. What is the min+mm ~eedIe length recommended for intramuscular 
spdkd by the National Childhood V5ccinr Injury A.cx of 1986P injrxtian of? infant! 
A. ‘Provide a copy of the relevant current edition of the Vaccine A. 55 inch. 

Information Statement before each dose ofvaccine. B. 503 inch. 
B. Obtain a signed consent befbre administration of vaccine. C. 7/8’inch. 
C. Record information regarding the vaccine in the recipient’s permanent D. t inch. 

medical record. E. 1% inch. 
D. Report certain vaccine adverse events to the Vaccine Adverse Event 

Reporting System OJAERS). 
E. All of the above are required by the National Childhood Vaccine 

Injury Act of 1986. 

2. What is the preferred option for spacing of tuberculin skin csting 
(purified protein derivative IpPDJ) and administration of m&&s- 
caatairdng vaccissd 
A. PPD and musks-conntining vaccine administered at the samevisit. 
B. PPD administered 72 hours before measles-containing vaccine. 
C. PPD administered 4 weeks before measles-containing vaccine. 
D. Mea&s-containing vaccine administered 72 hours before PPD. 
E. Measles-containing vaccine administered 4 weeks before PPD. 

3. What is the minimum age for administration of the second d6se of 
inactivated paliovima vaceiud 
A. Fourweeks. 
B. Six weeks. 
C. Ten weeks. 
D. Sixteen weeks. 
E. Twenty-four weeks. 

8. Which af the fotlowing qproaches is recommended for the 
xx&nation of a ,person with substantial immunodeficiency? 
A. inactivared vaccine shouId‘be adminiirered as indicated without 

regard to the immunodef&ncy. 
8. Live attenuated.viral vao&es should generally not be administered to 

perems with sexem immunodeficicncy. 
-C. Pekons wirh humoral immunodeficiency should receive varic&a 

vaccine if indicated. 
D. Live attenuared vimI vmc.ina should be administered to susceptible 

household contacts ofinrmunode&ient persons. 
E. Al1 ofiheabwe are approaches recommended for the vaccination of a 

person with subsrantial imrnunodeficiency. 

9. What act&m is recommendediftlse intemd between doses ofhepatitis 
B vaccine $‘longer &an *e reinmmended interval? 
A. Add oneadditionaI dose. 
B. Add uva additIonal doses. 
C. Restart the series from the beginning. 
D. Perform a serolagic rest to determine if a response to rhe vaccine has 

4. Arecent txansfusion ofwhole blood is most likely to interferewith the 
response to which of the following vaccine9! 
A. Inactivated poliovirus vaccine. 
B. Yellow freer vaccine. 
C. Hepatitis B vaccine. 
D. Measles vaccine. 
E. Adult formulation of tetanus-diphtheria toxoid. 

5. Which of the following is a valid- contrain&cation to the 
administration of v&c& vaccine? 
A. Pregnancy. 
B. Child who is being breast-fed. 
C. lmmunodeficient sibiing living in the household. 
D. Current antibiotic therapy. 
E. AU of the above are v&d contraindications to the administntrion of 

varicelIa vaccine. 

been obtained. 
E. Continue the series, ignoring the prolunged incetvat. 

10. Indicate yonr work setting. 
A. StacefIocaI health departrnenc. 
B. Other public he&h setting. 
C. Hospital cIinidp&atepractice. 
D. Managed care or&.nization. 
E. Academic &&&ion. 
F. Other work setting. 

- 
11. Which best descrih.your pnrfessional activities? 

A. Patient care-emergency or urgent care. 
B. Patient care - inparienc. 
C. Patient cue - primaty care clinic or office. 
D. Laboratory or pharmacy. 
E Public he&h. 
F. Other. 

6. What action is recommended if wriceUa vaccine is inadvertently 
administered 10 days after a dose of measles-mumps-rubella (WR) 
vaccine? 
A. Repeat both vaccines 24 weeks after the va&elIa vaccine was 

administered. 
B. Repeat onIy the MMR vaccine ~4 weeks after the variceIIa. 
C. Repeat onIy the varicella vaccine & &eks after the inadvertently 

administered dose of varicella vaccine. 
D. Repeat only tbe varicella vaccine $3 months after rhe inadvertently 

admhisrered dose of v&&a vaccine. 
E. No action is recommended: both doses are counted as v&d. 

12. I pko to use these ~mmendations as the b&s for. . . (Zrr&rct ale 
f-bfstappZy$ 
A. health education mattrials. _ 
B. insurance reimbursement policies. 
C. local practice guidelines. 
D. public poIicy~ 
E. other uses. 

13. Have you adminisrerett yl doses of vaccine in the last 12 months? 
A. Yes. 
B. No. 
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14. Howmuchtimedidyouspendreadingthisreportandcompleri~gthe 
exam end evaluation? 
A. Less than 2 hours. 
B. 24.5 hours. 
C. 2.5-3 hours. 
D. More than 3 hours. 

l.S.Af~er reading this report, I em confi+ent I can identify valid 
contraindications and precautions for commonly used vaccines. 
A. Strongly agree. 
B. Agree. 
C. Neither agree nor disagree. 
D. Disagree. 
E. Srrongly diigm. 

16. After readingthis report, I am confident I M  locate the miaimum age 
and r&imum spacing between doses for vaccines roatikely used in 
the United States. 
A. Strongly agree. 
B. Agree. 
C. Neither agree nor disagree. 
D. Disagree. 
E. Strongly disagree. 

17. tier reading this report, I am confident I. can describe recommended 
methods for administration of vaczines. 
A. Strongly agree. 
B. Agree. 
C. Neither agree nor disagree. 
D. Diiec. 
E. Sttongiy disagree. 

18, . After reading, this teport, I am confident I can Iisr requirements for 
vaccination proiiderses specified by the National ChiIdhoodVaccine 
Injwy Act of 1981. 
A. Srrongly agree. 
B. Agree. 
C. lyeirher agree nor disagree. 
D. D&p. 
E. Strongly disagtee. 

19. The objectives are relevant to the goat of this report. 
A. Strongiy agree. 
B. Agree. 
C. Neither agrcx nor disagree. 
D. Diiagrce. 
E. Stronglydii~e. ’ 

20. The tables am use&d. 
A. Strongly agree. 
B. Agree. 
C. Neither ape nor disagree. 
D. DisagTee. 
E. Suangly disagree. 

2l.&ereIl, the format ofthe repqrt enhanced my ability to understand 
the materiel. 
A. Strongly agree. 
B. ‘Pigwe. 
C. Neither agree nor disagree. 
D. Disagree: 
E. SuongIy diim. 

Detach orphotocopy. 
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22. These recommendations will a&x my  practice. 24. How did ym~leam about this continuing e&&on activity? 
A. Strongly agree. A. Internet. 
B. Agree. B. Advertisemenr (e.g:, faccshee~,lMMwR covet, newsler~er, or journal). 
C. Neither agree nor disagtcc. C, Coworker/super&r. 
D. Disagree. D. Confebx presentation. 

I E. Srrongly disagree. E. M M W H  subscription, 
F. Other. 

23. Theavailabiity ofcontinuing education credit influenced my  decision . 
to read this report. 
k Sttongly agree. 
B. Agree. 
C. N&her agree nor disagtcc. 
D. Disagree. 
E. Strongly disagree. 
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